(WH+WMOT (JP) (12) ^ $g (A) (ll)fttt(W£*** 

#^2001- 522348 
(P2001-522348A) 

(43)ft«H T)ftl3<FllJfl3B(2001.11.13) 



(51)IntCl.' 
C 0 7 C 229/36 
A6 1K 49/00 
C 0 7 C 229/26 

233/48 



C 0 7 C 229/36 

A6 1K 49/00 C 
C 0 7 C 229/26 

229/76 

233/48 

**»:« ****** * (£85H) 




¥j£9*7M240 (1997. 7.24) 
Wm*l 8280(1999.1.28) 
PCT/EP 9 7/03997 
WO98/0 5626 
W&m 2 8120(1998. 2. 12) 
MI96A001685 
W58¥8M 2 0(1996.8.2) 
-fi"J7 (IT) 



(71) HJ*A ^7y3-Xyfe-i;-7 

-fi"J7S. -f-20134 3?/. 
7-X-7*y'J, 50 

(72) «H# 7*y'J, trx;i, • ;v?* 
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(54) [««©«*] **3nftJtit*fttt ( I n-S e r um-R e 1 a 



ty) i 



(57) ami 

5-fe3ffsw«4t«ts«api#«)»®a (i) : 

-A v 

e 0 
[St. Rli H. *^tt«««b< fi 
ft*Ktt^*«OCi-Ci.7*+* (1:3*1X14 
tn«±ffl-CH (OH) -, -CONH-. — NHC 
0-. -CO-. -CH (NHi) -, -SO-. -S 

o>-. -so.NH-8, sat/xtti-n^Ktt-en 
buon. o. sm^rm^tzi v *»snr* r> , i 
Q«Ktt-ena±©-cooHS&«/xtt-t<t)75 

H*K ttXX?JH!*«:T?*&fc± OMSntH 
5) -7*13. EC?*7.M'JWMSt. »3iUTH-#C 
<H»)4oft:'J>&<tt>20ffl. *S»#L<tt*ftU 

t. ascL«»tr>fiBxB**snT*t). fc£u » 
5L»s*i-*K*^L-Tv>**&. mnzzmx* 



ffitt, 3saA**sc*s*3r. Jin?, lb. «* 
a*Ktt**»s®. *»«Fb<i*fc«wrb<tH» 

tttt*£*tt (5~6BfflR^**U Sfcfi:LTfi-£ 
U < Bi&^ft 1 9fK tttftJUMST^CJ: 
o**ahws) t?*d. xtt. oh. ad 

NHi. NHZ, N (Z) i . -OZ-, -SZ 
-, COZT*D. HCTTZXtt. ifcftLT, Ci-Cs 
L- < K»tmK<07)V*}V ( 1 OXtt*nK± 
©-OH, -COOH. Xtt7JP3*->*-p*&fcJ:0 
**SnTV»-6) T*4^i**T*5*. *V>l4tfXS 
14. -COOH*«Kt4-t<D«*# (IXfJPSK 

S7Sh-»*a . xtt-sozHSSL.<B-en©7 

Sy«*fl:T*t) ;Ritt. RtH-T?*S*t. 
RJfctfRitt. H»tHT?*5ilil4T?gr ; R««. H 
fc Ritt. H?*D ; R.tf. HiB*& 

RB. HT»S] fflft-g-i*. tttfKjt (I) © 
fc**ffl, H ; P##20~3 1. 39. 42~44. 4 
9, &tf5 7-8 3 >fc«D«#. JttfSS- 

», SSXR. *L<«»H»73>. Xl4*Stt737 
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i. =7^wmn»m\n^mmism<o-m. en : 




Rtt, h, «^ttifi«eL<tt»«aifitto, tt*mL<«*«a©c.-c» 

7;!/*;!/ (loSL<tt*ftW±<0-CH (OH) -CONH- -NHC 
-CO-, -CH (NHi) -SO-, -SOi-. SO z NH-», 

, lo^L<(i;^nW_h©-C00HSRt>VX« J ?-075 FgL < «xx-f;l> 

l a, ggx&g l < taae l < ^mmm l < tt^saaw^ 

X{±, OH, ADyy, NH 2 , NHZ, N (Z) ,, -OZ- -SZ- C 
OZ^feD, CCT'ZStt, JfczLT, C.-C s fia^L<tt#«E«tt©7;P* 
;l/ (lo«L<H:*hJK±O-0H, -COOH, Xti7;Vn*->ST'Jt^£ * 

0B»«nTv^*) T»**ck«»-et«fr, a^aKxaa, -coohs^l 

(xXr;l/:gL<«75KS42) . Xtt-SOZH«gL<fi 



(3) #8200 1-5 2 2 3 4 

R*\ Hfcttg&S*^ R.fi, HT'feO ; 

(Dit&fa. ttXflCft (I) H?#^2 0~3 K 3 9, 4 2~4 4 

,4 9, Rtf 5 7~8 3©&1K* Rtf3iHR> tg-*R, SL<H: 

^HJ^A, *U*A» T^*S/*A» #;1/->£A 

2. RXSR.tf, «TO»: 





m<D<t&®>, MffKS (ID <0{t&VS<D. 2 0-3 K 3 9, 4 2-4 



, *V^tt*0*^-*>*«, +hU^i», JbU^A, v^><7A, *)W>V^ 

4. §i»fc^^Tl/^-gL<«Hffi(0#)S-l'^>^ Fe" , Fe°" , C 
u" 0 , Cr" , Gd <3 " , Eu"' , Dy <W , La"" , Yb' W , RZf 

m n e " ^mmttii. m&m i ~ 3 t:E«©ft^*j. 

5. N, N-ex [2- [ex (*>Mfcfr5/**/W 73/] -0- ( 
4-KKa^7i-;W -3, 5->'3-F-L-fa-»; 

N, N-H'X [2- [H'X 737] x^;l/] -0- (4 

-t FP*S/7i— ;W -L-?Ui/V. 

N, N-tTX [2- [IfX (#;l/#*i/*f-/W 73/] Xf-;W -0- (3 
, 5->>3-F-4-e Fn+->7x-W -3, 5—2^3— K— L —=f-ui/l/ 

N, N-e'X [2- [ex (.i3b$*i/ 73/] X^/l>] -0- (3 
-3-F-4-th'n+i/7i-;W -3, ; 
N 2 , N'-ex [2- [ex (jb/Utf+S^/W 73/] X*>U] — N, N 

- [ex (7i-;Mf;W ] -L-7/l>*3>; 

N 2 , N'-ex [2- [e'X (#;I/#*S'**-;W 73/] x^;I/] — N, N 

- [^i/^D^^b] -L-W5>; 

N 2 , N 2 -ex [2- [ex (*;b*>^/^;i/) 73/] x^W — n" — 
[v>'7x^;U7-bf-;b] -L-Usc; 

n 2 , N 2 -ex [2- [ex (a/m+s^/w 73/] -n 6 - 

[h'J7i-;V7W;H -L-'Ji/V; 

n 2 , N 2 -ex [2- [ex (*;^*~>/^;U) 73/] z&M -N°- 

[N- [4-*;l/#*->-4- [ex [2- [ex (*/l/#*S>;<^;l/) -7 
3/] X^;U] 73/] - 1 -**V7 r ^;l/] -L-\-V7h7T>; 

[ [N, N-ex [-2- [ex (j&jMMrf**;!/) 73/] x*/w -l 



(6) 
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6. J-XT©$: 

1— 7***^-1- (/ 3^1/73/) -D-^;l/^F— ;I/fcttBB«bfeN. N 
-ex [2- [fx (#;W^>^;1/) 73/] x^;l/] -0- (4-tKn 
+->7i-W -3, 5->*3-K-L-fP-» (1 : 2) ©iffFU^AH 

ft; 

l-7***f-l- (^KFS/) -D-^I/fh-Jl/fcSBIMtUfcN. N 
-tTX [2- [tTX 737] xf7« -0- (4-fcHn 

*->7i-W -L-^P^» (1 : 2) <r>XVV-VI>.im'. 

1-7***5/-!- (*?W3/) -D-^>h- /UfcttfcjSLfcN. N 
-ex [2- [ti'X 73/] x^;W -0- (3, 5-5? 

3-K-4-tKP+->7i-W -3, (1 : 2 

) o^K'J^A^; 

n. N-ex [2- [fx (A;l/3p*->P«^;l/) 75/Xf;t/] -0- (3- 
3-F-4-tFD+->7i^l/) -3, 5-S?3-K-L-f-oi/>0*TKU 

-vm» ; 

1— r**5/-l- (/^M/73/) -D-y;W>h-/Ufci&flMLfcN\ 
N 2 -tfX [2- [tfX (*/1/jK*3/;**;W 73/] X*A>] -N, N— [If 

x (7i-/MW) ] -L-w;y (i : 2) o^Ky^iJHt; 

1 —7***5/- 1 - (/^73/) -D-^;bi/h-;Uk^fi!cLfcN 2 , 
N'-ex [2- [IfX (*;l/5p*5'^7 t ;W 73/] X^/IO — N, N— [5? 
5/^0^*5/^] -L-/*;l/#3> (1:2) ©#K'Jx«7Ai8ft; 

1 -f**^- 1 - (/^73/) -D-y;U5/h-;l/i:tt0B*bft [N- 
[4-*;MMrS'-4- [ex [2- [ex (*>U#*3/>1^) 73/] 

;W 7 3/] - 1 -**v:/^;i/] -L-\-VfY-7ry<DiJ\fV=.^L.m#: 
1— 7***3"- 1- (/^;l/73/) -D-^i^h-^fc^JfMLfcN 2 , 

N 2 -ex [2- [ex c*;i/#*s/**>w 73/] x.*m -n 6 - (->*7i 



-KTttlV) -L-Visy (1 : 2) ©#Fy-*.fcJW*: 

N-lfX [2- [HX 75/] x*;W -n"- (HJ 



7x^;l'7tf;W -L-US/y (l : 2) FU-^Aaft : 

1-7***^-1- (7^1/75/) -D-^b^h-^fc^fiJcbfcN 2 , 

n'-E'X [2- [kTX (^l/tf+v^^;!/) 757] X^;W -N*- 

n'N+S/^T-fef-;!/) -L-Ui/> (1 : 2) F'JxtfAigtt ; 

l-7***f-l- (^^75/) -D-*rt/S/h-/UfcttHBj£Lft [ [N 

, N-t£X [-2- [(£X 757] x*;W -L-HJ7 

F77> (1 : 2) O^fFUxH/Afgft; 

7. Seronorm™ Humarn?ff#fS S ftfc t hiMllcfettS, 0 ~ 1 mM£>i8£, 2 0 
MHz, 3 9^fc«ttSjB»* (r., n) *\ 1 5 s" mlT XfctH 

8. »*«l~6{Cia*<0»fl:*U-h©'>ft<i:t»l-3, Xtt^a^WKW* 

1 0. «a»^»0^lc<feSthXttl^O#ft«WRtf/XH:ffllt©H«* 
t#5fci6©M. R. I. ffl8««2r»©P»©fcl&©, »#SU~6lC|E*©ft: 
^fcOfctt+U-K X«?©i£©ffifflo 



(8) #8200 1-5 2 2 3 4 8 

istm<Dtm*wtfi 

^mitlfcskmrnmn. (In-Serum-Relaxivity) *#f 3$KrfflM*£K#J 

*58wa:, mnnmrnmrn m. r. i. > , -rftt>^*#Tv^stbxtt» 

, Stark D.D., Bradley W.G.Jr., Eds.: "Magnetic Resonance Imaging", the C. 
V. Mosby Company, St. Louis, Missouri (USA), 1988) 0 fiMfflE«, ^Wlt, 

OiWlttY*VfcO*©^*l^hfttf/Xtt*0«L lltffcM. R. I. 58 

w t ft o , $ tci&$im&ffi<D{±m<Dfim turn* t a s D 

M. R. I. ffljft»J(iJi:LTT5y#y*;u#y»Xtt*;v#>«»Slf*:&tf 

WttXTKfcLTa, MR l3S»«|OiliBi:fe»tSiaa*y73>'#'J*;l'#y 
^SW*O^KM-r««fMF&tfWflFaiBi«'*l/\ cnewft^tltt, HRWfc 
tt*fe«ffi*{k^ft-l?JbSN, N, N* , N" , N" -^x^l^yhU75>- 
"O^Bffl* (DTPA) fr6»»*n, CCGd" »ft:0>W5>«Ji, MA 
G N E V I ST™ t LTfi¥©KTp|g^tlTV^„ CftP.©5I!&8iJ©g£1fc 



DTP A#tgOv>x^b>W4Kgg5*^A-rsC k*«*UT^«. Kftft 
iittOHMfcLT, :Guerbet EP 661279;Co 

neat Ltd., WO 95/05118;Dibra WO 95/15319;Mallinckrodt WO 94/08630; Green 
Gross Corp. JP 06016606&tfJP 05229998;Mallinckrodt US 5, 141, 740SWUS 
5, 077, 037;Cockbain-Nycomed WO 91/15467RQ*W0 92/1 1232 iSalutar US 4, 8 
89, 93lSt>'4, 858, 45KAbbot Laboratories EP 279307 ; Nycomed EP 299795;Me 
tasyn Inc. WO 95/28179; Schering EP 680464 ; MZflCCftt><D¥iV( L Wi7Mc3\ 
ffl*nfe*tto 1 osgL<tt*fttt±©*fl<s|?>ltD T P ASOaiiticB 

SUitf»A*ftT^*:*lttfcfc* ; «Atf, Bracco EP-B-230893&tfUS 5,182,3 
70;Schering WO 96/16928, WO 96/16929. WO 96/26180StfDE 4341724 OffJS£ 

T^SWrAHtfc** : the General Hospital Corporation US 4, 899, 755S 
t>"W0-A-86/06605<, 

S (hindering group) **U RBSUI^ C.-C» 7/l/*;U©itt*eb < tt 
««l^#ffik:«feoT«ftXtt*»f*tiTlr^*) (dimension) 

&K<B£«l*HMI (relaxivity value) KH#LT^*. 

*^©jg^ij©^ftfa%, ft^J^, X^Seronorm 11 Humanfc iotS 6tl 
fcfch-iftui, 5 Nycomed Pharma AS, Oslo, NorwayK<fcoTiyji£ft/c$&£ 
KMb hJflLflt tO^fftfrTyKRLft. tSSerononn™ *>51#Sftfcjlii» 14, ffff 

a*}* tmwmc®m-e&z>rcs?>, mm®, (relaxivity) wmas^rm? 



(10) #8200 1-5 2 2 3 4 

at, "in vivo'-mwiommmmzti. &ic*im<Dmttrcummmp> 

*mn<Dmit£mt, 4mcm^r,RZfT 2 MMm&WL£-?%<, Seronorn 
HumanSC^T 2 0MHz, 3 9°C<OU&. 0~ 1 MOm&T°m%.?% t, *fg 

moit^mt, ami 5 s" mil" tmm-e&zfr, x(i»SL<«^nj;'?iS^ 
Kftswi, a ( n : 

OH 



(i) 

Rt4, h, s^aiaaieL ffift£L<B*fift©c.-c» 

7;!/*;!/ (lr3gL<tt*n«±0-CH (OH) -CONH- — NH C 
0-, -CO-, -CH (NH.) -SO-, -SO.-, SO.NH-S, 

stf/xttiogL<tt^n^±«N, 0, sm?-em&ic&9<¥mftxi3<D 

, loeb<t±tnJJLhO-COOHJSRtf/Xtt J f(OT3 Fgb<«xXr;l/ 



X«, OH, /NP-yx N H2 % NHZ, N (Z) 2, -oz- -sz, -c 
oz-v&o, CCtZltt, ffiiTLT, C.-C«iitaeL<«»(S««077l/4 1 
;V (loeL<»**UM±O-0H, -COOH, X«7/l/34 l 5'St?l§£fc:.fc 

<«*©S§SK* (xXx;U£L<«75K8ftt!) , X«-SOZHSgL<« 

RRtfRitt, RftfcinffcSCfctiT**** : 
R.tf, H 4:148ft 3 Rtt, H^S] 

®# u 7 5 / # u a/m^sm***?* s„ 

*«Wfi, (I) ©U3ff>Kfc» gfS§2 0~3K 3 9, 4 2-4 

4, 4 9&tf5 7-8 3<D&M'f*>£<Dmfo (*S£&* U^JBtt, Pe" 
> Fe ,Cu ,Cr , Gd , Eu , D y , La 

Ii»=i75y, igS14737lE&i:) , XttT/l^yftiieiX «7;V*U± 
JB&JR***:/ (Na\ K*, Mg 2 * , Ca\ Xtt*©S£WS:i?) frSB* 

RX&Ri t>\ JKTOS6: 




*»e>a«?snss (i) ©ft^*tf»is u\ 



(13) 
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5£ (I) ©ffcSttOSfS, £ (ID : 



HO. 




HO, 



V 



(ID 



V 



,OH 



£ (II) wtm<D?%, 3 (III) : 



DS>f, 

R' it, SuiLT, H, AnyyTSO ; 

R' .(*, H, OH, N(R")z, COOR", -C0N(R") 2 , -SChH, 
— S Oa NHR" , C.-C 6 T^*;K C.-Cs7;l/3*>'-C ! fe'? ; 

At*, cos 9, fl-art-siTFffftw . -0-, c=o-?a&<?, 

m«, 1~6©B»T?*!> ; 
n(i, 0~2©SST»fc») : 

R" tt» 5fcxLTH, X(±C, - C s iifL<(i;MI«07;l/W (1-5 

flo-OH»-p«^KAt)ii«snTv>«) -east). 



HOOC^N' 
HOCKT 




J^COOH 



'COOH 



(14) 
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fcJ£U R' . HT*i&3Jf£, B&SR' < k t> 1 7jc*i?aa 
S (III) Oft«*05%, S (IV) : 



R ' 14, ffiuLTH, Aoy>T'*D I 

R' H, OH, N(R")*, COOR", -C0N(R") z , -SOjH> 
-S0 2 NHR", Ci-C.T;l'*;K C.-CT/io+s/T-S!) ; 
m«, l~60fiE»T*») ; 

R" fi, ffiitLT, H, XttC.-CsiS«eb<fci:»««*©7/l/*7l' (1~ 
5«©-0HS7*£fcJ:!>H8lStrEV*) T*fc!>, 

fcfcU K&SR' loii, **kttJlftS] 

©ffc£tt, MlftcS (V) : 




(IV) 
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HOOC'^N'^ N- ^"N^COOH 

HOOT ^COOH 
(V) 

R' ,tt, OH, NCR" ) 2 , COOR\ -CON(R" ) 2 , -SOaH, -S 
O2 NH R" , C.-C 6 7/Mvk C, -C*7 J]s3*i/-e&t) ; 
mfi, l~6©S»-ea5») ; 

R" tt, 54£LTH, XJ4C.-C.M«fL<tt»tt«ltt07;I'*;V (1~5 
«©-OHS-e*£fc*9««*ttT^*) 
©{t&tttf, Wtff*LV\ 

S (II) ©{fcSft©?*, S (VI) : 

HOOC^R, 

HOOC^ COOH 



(VI) 

R.tt, C-C.7;^ (im<ttttUit±O-C0NH- -NHC 

o-, -co-*, &tf/x»N, s ig? j; >) ntfe o , -oh 

, -COOH, — NH2, — N ( R " )iaiT?Jidfc:J:»)«ft«ftTV^*) T'&D, 



(16) #8200 1-5 2 2 3 4 

***dtr**£*tt (Mzmmmt, ioei,<«:*tuy±©N, o, 

*»fSnT*»), ^LT-OH, -COOH, -NHi, — N(R" k C.-C. 

7;i/*;k c,-c 6 7;i/3+i>, c 6 -C» 7'J-;U7;i/3+i/ST-«^-fc<J;f) 

R" tt, StUxLTH, X«C.-C s **^L<a»«ai«07/l/4 : -;l/ (1~5 
ffl©-OHST»£fc,fc01KftS*lTVS) TftS] 
©{fc£«te$fc»35L<* Hft* (VII) : 




(VII) 

r. «, 2-3 mmm l < tt^mm l < 

9, -OH, -COOH, — NH 0 , — N(R" ) 2 , C. - C. 7;l^;k C.-C 
,7;l/3*->, C=-C M TU-*7>Un*S/a|-p«^KJ:!)«H*ftT*t) : 

R" 14, JfcxLTH, XtiC.-C.B^L<ttihea«07;l/*;I/ (1-5 
fl©-OHS-T?i§&fc«J:*)mftSftTV>S) 1?2&t) ; 

S (ID fcS£SttSEft*2W©#S:U^fc£»W\ 3 (VIII) : 
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HOOC' 




(VIII) 



HOOC' 



mtt, i~4osa»t?**) ; 

tt5f#&81 (lo£L<tt*4U;Lh©N, 0, Sffi?-p«£KJ;»)*»rSttT*i 

ioeL<«*fttu:©-0H, -cooh, -nh^ -ncr-)i, -c 

0N(R" -SO.HT?«*fc±»)B)l*nT^*) T-feO ; 

R" tt, ffiiLTH, XttC.-C.«WL<tt*HK«tt©7;WU (1-5 
flO-0H*T»»^»cJ:»)«ft*nT^*) 
©ft**, RtfS (IX) : 



.fcOtfHraft-OSt), logL<tt*ftJM±©-OH, -COOH, -NHt, 
— N ( R " ),, -CON(R" ),, -SOiHT?«AfcJ:»)«)|*nT^*) Tf* 




HOOC. 




R" tt, JfczLTH, XttCi-C«WrafL<tt»«ai«07 , ^;I/ (1~5 



(18) 

ffl©-OHS-C#£K*»)II«T£ftTV«) T'&O \ 
(IX) ©ft£W©3S, 3 (X) : 
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HN^C( 



HOOCT C 



m«, 1 ~ 6 T*S •? ; 

pti, oxttiT«5 ; 

fc/£U p + n = 3t"$5] 

S (III) (IV) <Dte&to<D5*>, S: 



"A 




a cv) ®<fcs»©5 5, s: 



(19) 
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a cvii i) <o<t£m<D?*>. ^n^n^: 
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©{fc£tt7fttf8*<, gkmH:L<. *LTi£ (IX) (X) ©fb^tt©?* 



*§Hk^»<0H««, DTP AO* i&OSJMl^fcmaLfcfta©*;!/**^ 
;^g© a tttcfflttttAft K*mftit&**A-r « e fc £#&o 

Rapoport (J. Org. Chem. 1993, 58, 1151-1158) {C<fcoT*A£ttftk 

©km*-**,, #*j»>©#8b:, yA-#s>»xttu^>air©s/yh>*ffiffl 

-r*Ci:**#, cnicj;!), a. m. 7S/li©*ft^ft©*tfKX(±75/' 
^H»*fiJffl LTWUSS?*' 6 £ oft < dftft, wauso*^**^;!/ 
»© a <fck:|»*iS*#A-r * C fc^HT* t &o TV^S. 
a^ft«»K(*'»hVfr6W»bT, *S#^5, 5 14, 5 1 0#tM^ 

DTP AOffi^*JB?t«^Lfta«»0-c>0*;I/#*'>;l/SO a 



(21) #8200 1-5 2 2 3 4 8 




5S», R.S, -IBS (I) ©ft^5tCOV^T±gET^*Lfcfc^f3^S„ 
(a) MEtt (1) (CCT\ Xtt, CI, BrXtt*©flS©BM»?a5*) * 

HajRWtffc^* (2) cn^xs 



(b) t?\ pHl Of, 7n*|fflW-hy*Ai:fijS£tfT, (3 



(22) #8200 1-5 2 2 3 4 8 

(c) T% Jf?#^2 0-3 K 3 9, 4 2-4 4, 4 9, &t>*5 7-8 3©& 

juoas*«ft»xtt* (Gd.On Gdc lsftf) fc, aao^a^WKff 

SfSStfT, RUft^tl (4) £t#3lHo 

CCX\ Me"* =H?#^2 0-3 K 3 9, 4 2-4 4, 4 9, Rt>"5 7- 
8 3*Wr«#JB7C*Ol'*>' (Gd" ftH) : 

ntt, K^+^oiEowmft-e**) ; 

B* (4, Na\ K*, Mg" , Ca", Xtt^nSOS^ft, «^tt*nti. 
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£ 

s 

1 


5.43 


12.2 


12.60 


39.6 


8. 


d 


| 


™. 

s 


1 

I 

* 


5 






5 






Mi 




s 












i 


It 

|i 


1 
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(25) 
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3 




#JCD&5fc© (Gd-DTPA->7^$yiS (MAGNEV I ST™ ) I 



G d - B 0 P T A^^;U5>S. RtfG d -E 0 B-D T P A^?Vl/5 >tg 



(26) 
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) Cr3V>T«S*nfc»«rr* rifttf r,«i:JttBLT«&*tlT^*. 
SlCf-*8, *«Hfl:£*rt^ Seronorm™ Human-CW^f 3 

ai 

N- (2-70^x^1/) — N— [2- (1, l-^f;H|>+i/) -2-* 



x*/-;l/7 5> (1 5. I5g, 0. 2 5 m o 1 ) S\ =Rgtt»HarF 0 °C 
Tifj^nfcDMF (4 0 0ml) tf7n Ajft&tert-^/l/ (112. 3g, 0 
. 5 8nol) SO'KHCOs (6 2. 57g, 0. 6 2mol) Ol&fflWite 1 0#H 

rSTLfco 2 o°ct2 2mm<o<D^ mmi&*N anco,(otmmm (40 on 

1) RtfE tiO (4 00ml) T?f&S?Lfc 0 #*©©5, 7j<ffl£E t.O (8 0 0m 

i) -eatau u ta»s* (Na. so.) , mmbit. 

ftifflh (1 0 0g) £CH. C 1. (7 0 0ml) lC}Sft¥LftO^, hU7x-/l/* 
X7-f> (7 9. 7 6 g> 0. 3 0mol) ZijQ7Ltz 0 CO?g?«tC, OtlCftSlL 
fcHJgNBS (53. 4g, 0. 30mol) < *) tftPX-fc 2. 5B#P^S 

, »«*»*fl£HU E t.O (5 0 0ml) -<?#f?Lfc 0 at*5»JU »«*E 
t.O (5 0 0ml) ■CflHRLfcOS, 41C1?1 6«flBSHBLfto tt*39JU 
«*iW6bfto iftKSWt (1 OOg) ^77r>^PYh^7^ia^t 
f»«Lfc (->U*y;K 9 5:5 n-^-9-y/E t OA c) . ^ftOOMS 
%frfSH#*JHfcU aS«IEH-r*i:, g«fc£fcrtf?#P>ttfc (5 7g, 0. 
1 6mol) o 5%o 

fX^P7h^77^i^: 9 9% mm%) fOVh^77-/-a 
S^ffl : DB 5 (OV-7 3) 




(27) #8200 1-5 2 2 3 4 8 

mm-- 0. 2 5 fin 

ts^>L. : 3 OmxO. 2 5m 
1 SO'C-pcDHe^a: 

0. 9ml-nin 
^fJiSM lOOnl-Bin' 
ts=7 Ktfm+Wt 3 0Bl-Bin' 
Wk*—VW& 3 ml -Bin' 
&mW& (FID) : 
H 2 j± 1. 2 
Smffi 2. 8^-;b 

: 1 0°C-nin' 
^r@^fi: l 5 01C1?1 0» 

^ffltgrS*: 2 0 0^C 
?±A*: 1 ii\ 
■V-yffrmSt : 3 0Bg-Bl"' 
TLC : R f 0. 4 

^»ffi:9:i n-^y:EtOAc (v/v) 
tfcffi : 1 N NaOHtO. 5%KMnO. (w/w) 
" C-NMR, ' H-NMR, MSRtf I RX^^ hMZ, Hiifc£8cLTV 

K. F. : 0. 1 % (w/w) 
7ESB##f (%) 
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c 


H 


N 


Br 


mm 


47.73 


7.44 


3.98 


22.68 


mm 


47.86 


7.50 


4.03 


22.49 



N , N -kTX [2- [VfX [2- (1, l->7f;l/Xh*-/) -2-**V 
x^;W 75/] x^;W L-US'Vl. i ;Vxf ;HXr;b 



A) N - [ (7iX;l/*h*i/) #/l/#x;l/] -L-Visy-\, \-*J*=f- 
/Vx^xxrvb 

C. A. S. [2 1 9 5 7-4 2-6] 



CCDltSmz.. Bentley, P. H. ; Stachulski, A. V.. J. Chem. Soc. Perkin 
Trans. I 1983, 1187-1192(c L/cA^TP^Ufc 0 

B) n"- [ (7i-;MF+-» ti>l$-?ll -n\ N°-tfX [2- [tfX 

[2- (1, 75/] Xf-;l/] -L 

- U 1 , 1 -i/7f^xf;HXf/l' 




N*- [ (7iXiMh*-» *;P*->U] -L-Ufyi. 1 ->>W;bX 



(29) #8200 1-5 2 2 3 4 8 

f-^xXT^U (8 0. 6g, 0. 2 4mol) RUN- -N 



[2- (1, l->7f;bxh + i') -2-«yxf;l/] ^yj'yi, 
^f;l/Xf;HXr;K2 0 9g> 0. 5 9mol) (01 1 Ic Lfctf oTlHSO % 
MeCN (9 0 0ml) leffiMLtco 2M, pH 8 © U >^1B?« ( 1 , 0 0 0ml) 

*an*.fc©-5, fiMi*2«fiai»L<«j*Lfe. -ffl##iiu 7mmm%2 

II, pH8©V>I««* (8 0ml) CjftAfe. 4 8 EIBH»#Lfc©5. 

iMts*. *«fi*ift««HLr»a*#» ^n*c H 2 Ch ( 1 . 0 0 0ml) 
fcSWLfe. flW*H.OT?«»L (2X5 0ml) . ««rr*fc, ffl 

6 tU *n« f U * f n V h ^5 7 -f - fc J: -a TUMI Lfc. 

HSgffi :->y*W230~4 00^7->a, Merckttli, iSq n qf£^9385 
»Mffi:4:i n-'v^V/E tOAc 
BW4)«» (1 9 0g, 0. 2 1 6mol) tfH6nft. 1R*9 0% 

KiiS^ (CH 3 COOHtO. IN HC10.) :96. 8% 
T L C : R f 0. 2 2 

M:i/iJ^W-F 60 F» Merckttlk Sd d b#^5715 
MB: 2/1 n-^>/EtOAc 

IN NaOH*l%KMnO. 
HPLC:9 5. 1 % (E*%) ^PYh^7-f-a 
H^ffl : Lichrosorb RP-Select B 5/xm 
2 5 0 x 4mm, Merckttt<J:oT?t« 
fig: 4 5°C 

A=7k#0. 0 1M KHzPO,&l>*0. 0 1 7M H 3 PO. 
B = CH 3 CN 

^EB#TO^ » %A %B 
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5 0 



3 0 



7 0 



MM : 1 ml min 
Mffi (UV) : 2 1 Onm 
fiA* : 10 p.\ 
V>f)imm: lmg ml" 

fl-tg:Mercka-HitachiiaiefE^E#>y->Xxi> (Lachrom L7100#>72S) 
, Mercktt-HitachiSaachrom L7200*- h^>75K Mercktt-HitachiULachr 
on L7300*7A+»--^X^-y Mercktt-HitachiSLachron L7400U V^tti 

K. F. : <0. 10% 
" C — NMR, 'h-NMRx MSRtfl RX^hMt, «jgfc^gftT^ 



la] (c 4. 9 8, CHC Is) 





S« 9 


Sit 


546 




405 




[< 


-26.40* 


-20.03* 


-52.13* 


-57.01* 


-71.44* 


-30.07* 



C) Ni. N*-l£X [2- [tfX [2- (1. l--/7f;l/Xf+-» -2-4- 
+Vif;l/] 75/] x?-;l/] -L-'JfVl. l->*^f;Hf;HXf;bM 
eOH (1 L) «^HBfr6Sfc£jJMII (1 8 0g, 0. 2mol) 



(31) #8200 1-5 2 2 3 4 8 

, 5%PdfiflF« OWES) 9g*imS.fc, M«**a^H«T2 0 , C-t?4l$ 

R8$t#Lfc (H 2 3 9 0 0ml, 0.17 4mol ft-**) . Millipore®HA 



0. 4 5fiifciILTJ5iiU MeOHT'gfc^U 8«£IS»*tffco BitfcO 
. 5N HC ltJSOPU j*«**3rF-ei OiHBKftLfc©^ IN NaOH£ 

io*, 

&Mb«E t.oTtttHLfto a»*s"j*y>b^oThy9 

:fiJ*W230~400^7fa, MerckttBk iffl B n p#^9385 (6 0 

Og) 

mm - Me OH 

IttftMJ <9 0g, 0. 12 1iol) iWIShft. W60% 
MffiM (0. IN HC 1) : 

m-m&&,9 3. 7% 

ffiraftjS9 5. 3% 
SS£pH7. 3&tf7. 8 
TLC : R f 0. 08 

H5£»:5"J*yrt/7V-h 60 F» Mercktt«, tt.&#*§5715 
SMB : Me OH 

: IN NaOHtf 1 %KMnO< 
' 3 C-NMR, 'h-NMR, MSRXf I RX-^WWi, «fifca*LT^ 
fc. 

[a] " (c 5. 0 7, CHC1=) 



t-ff 


589 


578 


546 


436 


405 


365 



Ttm^m (%) 
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M3 

(S) -5-**V-3- [ (7i-Wh*'» *>u#=/w - 



A) N- [ (7i-;Wh*-» -L-ywsi't 

COOH 

HOOC CM 

H2O (1 0 0ml) *L-9)W?ivm (2 3. 5g, 1 6 Onmol) ©SfflS 
1 0M NaOH7?pH£8. 5fclii*Lft#&* ^K»)!FtSi:T?8lfl!L 
fco *nn^>^ (3 5 g, 2 0 5mmol) * 1 5 ^jWTRHit&iSiKKJin 
*.fc„ C<DB£W£, 1 OH NaOH**P^.SCttC«J;-pTpH%9{C«U#L% 
#5, KJ5tf£7-r53;T*HH$Lfco «-3ftfi^**E t.OTfjJE»LftO-6 ( 
3X1 5 0ml) , 1#5*lfc»M©pH*lll HCIT'2. 1 tWPLft. 
fc*ttiI£»*E t.O-ettfflU (2 X2 0 0ml) . ftlMftffiftU 

B«£fJc»j!fli5tt;fc (3 9. 13g, 1 3 9mol) „ lR*8 7%HPL 
C : 97% mm%) ^07h^77-f-ffi 
H^ffl : Lichrosorb RP-Select B 5 jia 

2 5 0 x 4M*7i, MerckfttCtoTjt* 
£5:45 °C 

mm ■ 

A=7k$0. 0 1 7M H 3 ?0, 
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B = CHs CN 



%A 



%B 



0 



9 5 



5 



5 



9 5 



5 



3 0 



2 0 



8 0 



4 5 



2 0 



8 0 



Vam : 1 ml min 



Mffi (UV) : 2 1 Onm 

£A» : 1 0 ii 1 
Vy7)VM&: lmg ml" 

ftS : Mercktt-HitachiSL6200fgE^iH#>'y, Merck?±-HltachlfiAS2000* 
Merck*±iyT6300#5i i +i--*X*-y K Merck*t-HitachiSL400 

0 uv&tttsg 

TLC : R f 0. 3 

HSffi : fU^/l/TV-h 60 F*, MerckttBk »ft#^5715 
^flffl :6:3:i CHCh:MeOH:2 5 %NH. OH7j<rg$ 

: 1M NaOH^l %KMnO< 
B) (S) -5-**V-3- [ (7 3L-?l -4-** 

Wl/X> (4 0 0ml) NEHH^eftA^aM (3 0g, 1 0 7mmol) , 
/<5*;W»7/l/f*fc F (6g) RtfPTSA (0. 3g) Ol»f-<->" 

531 U f§5ftfcHSa»«*»E (2kPa) TTf««**fco i*tt»«E*SO 

c i. (i 5 oil) \c®MLtco m^f^tws^znmmi>it<o%, m± (2k 
pa) T~e&mm<Mm-&z>t, MVimmzti, cn^A^-wm-t^t 

, Hfttcftofcc (2 0 0ml) T'X^U-ffcU *^T»E t 

*0 (1 5 0ml) T-X^U-fb-TSt, iHt^iStl/: (2 1. 7g, 6 
9mmol) o £f*JR*6 5% 



(34) 
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HPLC:9 5. 7% (H8t%) ^OYh^^-f-S : MfBI©A) tWI^o 
Mm%. (0. 1M AgNOi) : 98. 2% 



[ [N, N-H'X [2- [tTX (A;!/**^?-;!/) 7S./1 xf-rt/] -0- ( 
4-tKn^>7x^W -3, (5-) ] #F 

h (2-) ] ^fcHnyvftftttfcl— 1- (^^73/) 
-■D—?>l>i/h-)l (i:2) 




A) 0- (4-tFD*->7i-W -3, 5-^3-K-L-^Di/>^^-;I/ 

xxr;l/ 



MeOH^HC lcD6M?§fi (8ml, 4. 8mmol) MeOH (1 2ml) * 
0-(4-tFn*i/7i-;W 3, b-^B-Y-L-^ui/y (2. I2g 
, 5mmol) (Chalmers J. R., Dickson G. T„ Elks J.&lfHems D. A. CD "The S 
ynthesls of Thyroxine and Related Substances" , Part V., J. Chem. Soc. ( 
1949), 3424-3433KLfc#oTHSD ©MWttllO^fto »Snfc&iaft»«* 
2 01C-e4HIB*»Lft. pH7lca^-*SlfNaHCO.iaft7j<i8«*ii 
^fciO*TifclH!ft*1*K ^lx*5aibfco »«Oi«6fc<J:*), -@BOitlB« 
£t#fc 0 rocWvTVl/fc^fr-t*, i: (5 0*C, 1. 3kPa) , iW 

ft^*iW»6nft (2g, 3. 7mmol) 0 1R*8 7% 




(35) #8200 1-5 2 2 3 4 8 

1 7 3°C 

(0. 1M HC 1 00 : 96. 1% 
HPLC:9 8. 4 % (fflH%) ^n"? b 
H5£ffl : Lichrosorb RP-Select B 5 (?) m 
2 5 0 x 4mm*5A, Merckttlc <k o T?t« 

urn ■ 4 5 °C 

A=7K4iO. 0 1 7M Ha P0, 



B = CH 3 CN 



4 5 2 0 8 0 

fftll : 1 ml nin 
mm (UV) : 2 1 Onoi 
iiAB : 1 0 /i 1 
Vy?)VMm: lmg ml" 

frfg :Mercka-HitachiiifiE^E#>7 0 ^X-rA (L6200&tfL6000) , Merck 
a-HitachiSAS2000^-h+f>^7, Herck|±^T6300*7AU— * X* <y K M 
erck*±-Hi tachilgL4500 94 *~ V 7 U-ftfi ffigg 
T LC : R f 0. 6 4 

H^*:i/y*y;^l/-h 60 F** MerckttK, «ft#^5715 
^iSffl : 9 : 1 CH 2 Cl 2 :MeOH 
tfcffl : 1M NaOHtfl % K M n 0< 

" C-NMR, ' H-NMRRt/MSX^MMi, HBfifcaftLT^feo 
K F : 0 . 4 4 % 
7EjR»«f (%) 



(36) 
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c 




I 


N 


Cl 




fMHK 


36.65 


2.80 


47.08 


2.60 






*«« 


35.32 


2.72 


45.60 


2.57 


< 0.1 


** 



B) N, N-tTX [2- [ki'X [2- (1, l-^^l/Xh^-» -2-*+ 
Vx^;I/| 75/] x^;l/] -0- (4-tKn+>'7i-;W -3, 5-^3 
- K— L -fa-»^WxXr;l/ 




mmmmfrt>mcx.*T>l (3 4g, 9 5imo1) RtfMlfcLfcffoTHBL 
fcN- (2-yatlf;l/) — N— [2- (1. 1 -i^^/Vx -2- 
t+VlfM ?'U 1 -^^f;Hf;HXfA (6 7g, 19 ObboI 

) ^ch 3 cn (id icwml, 2M, ? M<Dvymmmm (id ostein* 
) -N- [2- (i, i->7Wx^-» -2-^yif;W fwy\ 

, l->7f;l/if;HXf^ (lOg, 2 8mmol) &Dlfrt¥&2M, pH7©U 
^KHM (ID \ 6&f®MnLrc 0 N- (2-7 

n^x^;W — N— [2- (1, 1 -->"^/Ux 

#V i/> 1 , 1 ->7f;l/xf;bxxf/l' (13g, 3 7mmol) %mtcbnx.rc<D 
-S, ig^^8BtP^^Lfc<, ^8t©cO-5, #«fB%j$»£SLfe (3 51C, 1 
. 3kPa) . «»*CH.C 1> (7 5 0ml) 75 -f> (2 6 0ml 

) mn 2 o oomi) T^ift. mm^mm^m^ (Na<so.) . 

MftZ&Zt, SftKtt (12 5g) tfff&tU Ctl*77'r>a^OVh^77 
-^-CioTSSLft (H^ffl : 5>U*y>t/2 3 0~4 0 0^7i/a, Mercktt 
^p n p#^9385 ( 1 kg, 1 0 0X 2 5 Omm) ■ 7 : 3 n-ss*V> ■ 



(37) #8200 1-5 2 2 3 4 

e t oa c (i ol) ) . gmtsmmznfc eng. i lmi) . wmi 

5%&m%. (0. 1M HCIO.) :96. 4% 
TLC : R f 0. 2 8 

H®ffi:S";*y;l/:/U-h 60 Fzw MerckttS, r*.&##5715 
&iS*B : 7 : 3 n-^ty:EtOAc 
fctU : 1M NaOHifl %KMnO. 

HPLC : 9 8% (Mt%) ^07 h^57-f-ffi : MEM A) fc^ICo 
" C-NMR, ' H-NMR, MSRXf I RX^^ h/Wi. «xSt^SSfLT^ 



[a] (c 0. 9 8, CHC Is) 



JgS 



-79.21* -S7, 



K F : 0 . 2 9 % 

7tjH##T (%) 



C) N, N-HX [2- [IfX (*/U*"*->/^;l') 75/] xfvW -O- ( 
4-kKn+i/7i-;W -3, 



0. 2 5M HzSO* (1. 6 5L, 4 1 2mmol) liWHSISA^rffe'O 
?iXf;K7 4. 5g, 6 9ool) OWi«*9 0'CT?4«FlffllllffUfto 



(38) #8200 1-5 2 2 3 4 8 

ftfcflE»©»**3aLfc©5, muicfttDLT, s&mmzmzo 1 om n 

aOH (150ml, 1. 5mol) «ita^5C ttCfe^TpH* 1 3. 5ScI§IftU 
iE^«*2 01CT?5«fiaafl!LT, Wa«:»«*1ifeo 9M H.S04*»AS 
<rfctC,fc-pTpM:2. 2 5(cK3IflU 86ftfc*»Sc*3iI-rSfc, iSltU^V 
Ftff#c,ftft (5 6 g, 6 7mmol) o $^9 7% 
■jA: 1 7 8^C (#ft?) 

(0. 1H HC 1 04 ) : 1 0 2% 
mmfe (0. 00 lit GdC 1 3 ) : 99. 7% 

HPLC : 9 9% ^nvh^v7^-ffi 
HSffl : Llchrospher 100 RP-8 5 fin 

2 5 0 x 4 mm* 5 A, ferekttic i:oT5t« 
iSlS: 4 0°C 

»»ffi:H»PO.T?^6fcM6l,*tf&, n-t^W5> (1 g) RtfO. 
1M EDTAZltMJ'J'.MS (1 0ml) £CH 3 CN (300ml) fcHzO (79 
0ml) £<om&tHctn%SCt\c&*)^ »|Jtfi^Lfc»i(iffi07-l'Vf 

HES : 1ml min ' 

IftHi (UV) : 2 4 5nm 
&AS : 1 0 ii 1 
Vy?A/W8t: lmg ml" 

W« : Mercka-HitachlH«E4gE#vy">Xr A (L6200&tfL6000) . Merck 
a-Hltachl«AS2000*-H>-y^9, lerckttST6300«?A1^- K M 
ercktt-Hitachi8iL4500^*- K7U"f*ffi«, Mercktt 
TLC : R f 0. 4 4 

mfcffi : S/U*y;I/^U-h 60 F z * Mercktt^ Bp n p#^5715 
^ilffi :4:4:2 CHC Is : MeOH : 2 5 %N H, 0 H?k®m 
Witti : 1M NaOHf£l%KMn04 
K. F. : 0. 8 7% 



(39) #8200 1-5 2 2 3 4 8 

" C-NMR, 'h-NMR, MS&tfl RX^tbMZ, «i£i:£g(LTV 
la] *° (c 2. 4 8, IN NaOH) 



X (nm) 


589 


578 


545 


436 


K° 


- 4.16* 


- 4.24* 


- 4.32* 


- 4.52' 



jtmm (%) 



D) [ [N, N-tfX [2- [tfX (#/M^>;*:W 7 5/] -0 
- (4-tFo*>'7i-W -3. 5 -S/*3-K-L-^n h (5-) 

1 #F'J:J— h (2-) ] ->*th*oy^ifcl-f^>-l- {*=f-)\>7 
5/) -D-^;I/->h-;l/ (l : 2) 

l — r*^- l - (/f-;l/75/) -D-^Vl^ h-/UD l M^ffi(6 7. 7 
nU 6 7. 7nw>l)£, H* 0 (6OO1D*, mZMMfr ZmtzMMV i3> Y ( 

2 2g, 2 5mraol) ^^LfcSSS^CiajiT, ^tC^L/c 0 lM 

l l - (/^75/) -D-^/l->h-;b-epH^5. 5fc«SrL 

H2O (2 0ml) *GdC la • 6H,0 (9. 3 g, 2 5mmol) (OmWl 

fc„ ®btlfc®W1t Hillipore® (HAWP 0. 4 5*.) ic II L T 3 il U 
Amberlite®XAD-1600 xt?y XzFU>mm (1L) »*7^!^g*Lfc 0 OTf£H 2 0 
(3D TigtiiU *>T'95 : 5 H2O: C H 3 C NTigtULfco ?§tttf& 
& Millipore® (HAWP 0. 4 5fin) -C^iSL, 4 Oral (CiftffiU 0. 1M 

HC l-?pH£7. 2lcmmi>rc<D*>, Mft&m-fZt (1. 3kPa, 4 0*C, P. 

00 , «Mfc^Wt#?»nfc (3 0. 5g, 2 1. 9mmol) „ lK*8 7%lt^ 



(40) 

: 1 93^C 

WmV#>V (0. 0 0 1M GdCh) :<0. 
HP LC : 9 9% (ffi*S%) ^OTh^7-f- 8; 
K. F. : 2. 0 8% 

MSX^ h;H4*iSi:£SLTVfco 
7E*#*T (%) 
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[ [n, N-trx [2- [ex (a/l/tf+f^rt/) 75/] x^;W -o- ( 

4-Kh'D*->-3-3-F7x^l/) -3, 5—^3 — K — L —^-Ui/-)-— h 
(5-) ] #VV+-h (2-) ] S>fcFny>fl:£fti:i 
^l/75/-D-W->h-;b (1 : 2) 

>^ 

[ [N, N-tTX [2- [t£X (*;l/^+i/^^;W 757] X^;W -0- ( 
4-tF0^>-3, 5->*3-F7i^b) -3, 5 —>*3- Y- L -foi' 

7— b (5-) ] #f >;■*-- 1- (2-) ] ->*tH0yy(t^ti-m->- 
l -*^;l/7 5 /-D b-;l/ (1:2) 



(41) #8200 1-5 2 2 3 4 8 

A) N, N-tfX [2- [ki'X C*;^*^^^;!/) 75/] x^;b] -0- ( 
4-th'n+i/7i-M -3, b-iyB-Y-L-^Ux/y (B 2 1 9 2 0) 




B) 

1) N, N-ex [2- [td'X (#;U#*i//^;l,) 75/] xfvl/] -0- ( 



bKn+->-3-3-F7i-;l/) -3. 

2) N, N-fcTX [2- [Hx (^Utf+S'/^l/) 75/] x^;W -0- ( 
4-tKB^>-3, 5->"3-F7x^/W -3, 5 -5>3- F- L -f-nj/ 
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1M NaOH (58. 6ml) £\ 20°CX\ H* 0 (1 5 0ml) *N. N-fcT 
X [2- [t£x (#;1/#*S/^;1/) 75/] x**] -0- (4-tKu*>> 
-3, 5-J?3-K-L-f-P-» (12. 67g> 1 5uol) <DM 

wmc, pHi ofcjt-rssTip^fco »enfe»at. h,o a oomi) 

(12. 6 9g, 5 Ommol) RZfK I (2 1. 5 8g, 1 3 Ommol) mm ( 4 
7. 7ak 23. 7mmol) pHX*? hS»*ffll>4 1M N a OHCDjftbnli: 
cfcoTpHl 0£*88L&tf6, 4. 5»IB<P»JTirFbfci S*«* 

Milliporc®HA 0. 4 5m l£& LT^S U 37%HC1 (4 2ml, 0. 5mol) 
T-pHOtcIHtft-f^ ttlW*tf#&*U *tt*33iU ft<i*^fc (5 0^C, 
1. 3kPa, P205) (1 3. 3 g) . B«»*H20*Jc»jB**, 2M N a 0 
H*pH9*-fflta**Ci:fc*oTi8!*PU 2M HC 1 -T?pH53:T?Kttfl:Lfc© 

H/£t@ : Lichroprep RP-8 2 5 ~ 4 0 n m 
2 5 0 X 5 Omni* =7 A 

sue : mu 

A = 0. 0 1M KHz P0< 

B = 0. 01M KHzPO^/CHjCN 8/2 

C = H ! 0/CH 3 CN 1/1 
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ttii (UV) : 2 1 Onm 

VVmmmmn: 2 56 
7±A»: 1 0 0ml 
tf^Mift: 1 Omg ml"' 
H-gg : MerckttHPrepbar 100 

2«©fiU:tf>K*M4fc# (2 5 0il) *fcM*tt, 1 OM NaOH£p 
HetT-jta^&CfcfCioTJSflffLfc,, 2«©Sg»t* 3 7 %H C 1 T?pH2 . 5$ 



(44) #8200 1-5 2 2 3 4 

■cmmttzt. zuottmnm&u cnzzzmu nm-s&zt (so 

t, 1. 3kPa, PzOO , £jfflB (B 1) (3. 1 g, 3. 2mnoU 1R^2 1 
%) fttf (B2) (2. 7g, 2. 5mmoK 1R* 1 7%) **f#6ftfc. 
fe^ftB 1 
8k£: 188t 

(0. IN HC 1 0<) : 9 5. 5% 
mmfe (0. 001M GdCla) :96. 6% 

HPLC : 9 9% : «H4©IfiA) fcfSlUo 

K. F. : 3. 8 4% 
" C-NMR, ' H — NMRStfM S X<t> Sfjifcl^LT^fco 

7t*»«T (%) 



B 2 



MA : 1 9 4 "C 

SgiSS (0. 0 0 1H GdCh) :9 6. 4% 

HPLC : 98. 6 *nvh?97-r-ft : W4 0I8A) fcRU. 

K. F. : 3. 0 7% 

itmftm (%) 



CD [ [N. N-tTX [2- [kTX O^l/**^ ?•;!/) 75/] x*;I/| - 
o- (4-tKn*->-3-a-H7i-;W -3, s-^a-F-L-^-n^ 



i—h (5-) ] -UVVi—b (2-)] FWyitSmt 1 — rtf+S' 
-l-^5=-7U73/-D-^;I/^h-;l/ (1 : 2) 

l-f f **->-l-^^;I/73/-D-^;U~>h-;I/©llt*}SJK (5. 4nl 
, 5. 4mmol) H 2 0 (1 0 0ml) <K ft^B 1 (B 2 2 0 9 0) (1. 
94g, 2mmol) CDKiWKfc:. IJBPLfctfS, ^t»llff SSTSTFLfto pH 
X*y hSBfcffll^S 1 -<?***y- 1 -^5^73 /-D 1 
M7kjgi«(D^iin^«};oTg^OpH*6. 5£*MfL*tf?., GdCl 3 ©0. 3 
3M?g$ (6. 2mK 2. 05mmol) < D fcimfcfc. l!STM«}$L 

ft© 

■fe. m-iittem*: Millipore®HA 0. 4 5 m KB Lt 5ii L fc. $ ffi«r 
Amberlite®XAD 16-00 #y*^V^8fSg (2 0 Oral) ©A5A|Cg*L > #5 

AfcHaO (ID flSUlU *^1?3/1 H l 0/CH J CNg-&» (lDf 
»fflbft„ IK**d*-rSH»*^t>*, 1 5 0mlfcrl«SLfc„ fc&nfc»« 
*Millipore®HA 0 . 4 5n Kaur5ilU.««ftB+« t .£BflS#»< 2 . 2 g , 
1 . 4 5mmol) l&*7 6% 

1 6 3^ OMR 
iffltU *T>K (0. 00 1M GdCh) :<0. 1% 
HPLC : 99. 2(MI%) ^nvh^7f-ffi 
H^ffl : Llchrospher 100 RP-8 5 /in 
2 5 0 x 4nim*7A, Merck*±ic J: ^ T?t« 
SS: 4 0°C 

5>1 g«\ 7j<6 5 0mli:rM^Ufc:7-t:h^h , ;;l'3 5 Onlfcin^.fc 0 
H 3 P 0, T?»«*pH6 HMlfc. 

jjSM : 1ml nln' 
ttB (UV) : 2 1 Onm 
ffiAS : 1 0 n 1 
■U-y^I/ai* : lug ml- 1 



(46) #8200 1-5 2 2 3 4 

f+gg:Merckti-Hitachi^ftJ±^SH4?>7°->X'ri i (L6200StfL6000) , Merck*± 
-HitachimS2000^- Y^yfy, Merckttt£T6300:*75.ktJ-- ; eX* >y K Mer 
ck*±-Hltachim4500#V*- K7 WWW 
K. F. : 4. 18% 

7E3R»«f (%) 



C) [ [N, N-ex [2- [HX (**#*S/?t*-;W 7 = 7] x*;l/] -0 
- (4-tFn*i/-3. 5-5?3-K:7x-/W -3, 5-3?3-K-L-*- 
n^-h (5-) ] *HU^— h ( 2 -) ] ->'tFDf>ft^tl-f« 
l -y^;l/75/-D-y;L->h-;U (l : 2) 
1— 7***'>-l-^f-;l/75/-D-^l/'>b-;K0 1ll*»« (4. 6ml 
, 4. 6mmol) H 2 0 (1 0 0ml) {fcdfcB 2 (1. 5 3g, 1. 4mmo 

fcfflvs l -f^+S/- l -><^;l/75/-D-y;l/S/b-;l/©lM7j<}§^©^ 
)taKJ;oTii-a > Sl©pH*6.5{caHtL4*^, GdC hO0.33Mi§l(4. 
2ml, 2. 0 5iMl)*«)t)<»)i:JD*fe. SfiTfl^BU«SiLft©%, 

Millipore®HA 0. 4 5m KftLXZigi U Amberlite®XAD 16-00 #y * 1- 
>HJBIt (2 0 0ml) 0*7Atca*Lfto *7A*H,0 ( 1 L) T?»fflU JJft^ 
T'3/l H,0/CH 3 CNjg^W ( 1 L) T?»fflLfto 

Sr-g-fe*, 1 5 0ml lt«*|LfcW*), Millipore®HA 0. 4 5m iCilLT^ig 

Ltto mm&mfffi@+ik. $tM<tGmtmztifc(.i. 8 5 g , 1. i3» 

Do 

8 1 % 



1 5 3^C (#A?) 
iSHt'Jtf^F (0. 00 1M GdCl 3 ) :<0. 1% 



(47) #8200 1-5 2 2 3 4 

HPLC:98. 8 i-OY b y57*HS : SMBI8C 1) fcHU„ 

K. F. : 1. 7 3% 
(%) 



Gd 



fill 6 

[ [N, N-tfX [2- [t£X (*>U**S/y^/l/) 75/] x^/w -o- ( 
4-tFB*S'7i=W -L-*nfJ— h (5-) ] jffFU-?— h (2-) 
] i>fc Fnyyfl:***: 1 — f**^- 1 -**>U73/-D-yrt/5'b->U ( 
1 : 2) 

A) N, N-tfX [2- [tl~X (*>M?*S/**>W 75/] x^;I/] -0- ( 
4-tFa+->7i-;W -3, 5-^3-K-L-^n-» 




B) N, N-tfX [2- [t£X (#/U**;//^;I/) 75/] x^;W -0- ( 
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N, N-tTT, [2- [kTX (#/l>#*~>;*?-/K) 7 5/] xf-;]/] -0- (4 
-CKn^>7i-;W -3, 5-^3— K-L-^-nj/y (5. 1 g, 6mmol 
) OKSffit, 1M NaOH (1 5mK 1 5nmol) £pH7 *.Hfatt.V)*>, P 
d»g (3g) ^AP^/io pHX*«yhSB*ffl^5 1M NaOH (1 1. 3 3 
mU 11. 3 3mmol) ©^WCfcoTpH7^*S^L^A^. ?J<^3?HMT2 6°C 
Stf*Sffir»»iS*9 0»liBi«fl!Lft (H»3 0 0iK 12. 2mol«ffig) 

«»ffiSrMillipore®HA 0. 4 5m tfiLT5iiL. 6MHC1 (7ml. 4 2mnol) 
% >P Hj)S0. 5j^T^5S^«lcJn*fc©%, a^«J% Amberlite®XAD 16- 
OOjK'JXf-UVftfJB (ID £D*5A(cS«Lfc 0 *5A£, »tB«*fc I >* 
>jW*ffl*ft*<ft**TH.OT?»lHU 2%NaHS 0 3 7j<?g?« (1 0 0ml) 
RtfHiO (2L) TJ'gtfrU 8/2 H. O/CH. CNT?»ffflLT, 
/co »**iKSS-&fc©5, IMiK8ii*CH,CN*fcSS£-&, »ME*3!((» 
BWft^«l* , 5JiK«J:-3TlH|iRSn5 (3. 0 7g, 5. 2mnol) ST* 
, 3 ELfc. 1K*8 6% 

■A : 13 4^ (ftjff) 

i?riS5£ (0. IN HC 1 00 : 1 0 0. 5% 

(0. IN NaOH) : 97. 3% 
mm^. (0. IN ZnSOi) : 96% 
TLC : R f 0. 3 

H^*:->y*y^U-h 60 Fz* MerckaS, ».ft#*5715 
&fStB : 4/4/2 CHC 1 s/C H 3 OH/2 5 %NH, OH7j<fgjg 
&ffl:iM NaOH<f>l%KMnO« 

HPLC:9 9. 5 (BfW%) H£ : 0J4OA) kHt. 

K. F. : 1. 3 8% 



(49) #8200 1-5 2 2 3 4 

" C-NMR, 'h-NMR, MS&tfl RX^tbMZ, «i£i:£gtLTV 
Ttmfttf (%) 



] " (c2 


. 5 5, 


0. IN 


NaOH) 








X (run) 


589 


S78 


543 


436 


405 


365 


Ni° 


-3.13' 


-3.17* 


-3.53* 


-5.95* 


-6.42* 


-7.17* 



C) [N, N-lfX [2- [td'X (iifri&t-i/*?-M 73/] -0- 
(4-kHB+->7ixW -L-fa->t-h (5-) ] tfpy-J— h (2- 

(1 : 2) 

l — r***>-l -/^;l/73/-D-^;U->h-;Kr)lM7j<)§?g (2 5mK 
2 5miol) H 2 0 (2 0 0ml) MlBHSilifr hm^M®) (5. 3 2g, 
9mmol) S^L&tfS, ^}cr§ft?-rsST)«Tb/co 1 — r 

5/- 1 -^/l/TSZ-D-^l^h-^© 1 ll7j<$ffi©i&!nitC«fcoTiI^©p 
H£6. 5£8M$Lfc#6, GdCl 3 <DO. 4MSSJS(2 2mU 8. 8mmol) 

i5^**.fcoSa-t?lR*M«t#Lfcro*,s»i«*Millipore®HA0. 4 5m 
(caLT6iitfco }g7S£Amberlite®XAD 16-00 # D ^f-l^SfHI (3 0 0ml) 
0*7AtS«U *5i»**-p»fflU H.O/CH,CNB£ 

Millipore®HA 0. 4 5m fcii LT^ffl Lfc. S«S:*3SftHi-5 t . 
WSfeH&fcLTfi^ftfc (7. 79g, 6. 8uol) . 1R*7 6% 

M: i25t mm 

Sfflt'JjffVK (0. 0 0 1M GdCl.) :<0. 1% 
HPLC : 99. 9(ffi«%) ^avh^y-f-fe 



(50) #8200 1-5 2 2 3 4 

: Lichrospher 100 RP-8 5 fim 
2 5 0 x 4mm*7A, Merck*±Jc <J; o 
Sft: 4 0°C 

3>1 gfc, 7K7 7 0a\tM^Lfc7-th=.bV>V2 3 0ml£lm;tfco 

H 3 P 0, T"i§?&£pH6 icmmLfco 

Vam: 1 ml min' 

Mffi (UV) : 2 1 Onm 

fiA* : 1 0 p. 1 

V>f)imm: lmg ml"' 

f)-tg:Mercka-HitachiiaL6200{£(±^E#>-/, Mercktt-HitachiSAS2000*- 
h+J->"7^ Mercktt«|T6300#5A+i--*X£-y K Merckft-HitachiS^OOO 

K. F. : 2. 9 8% 

M S X^-i' h;Ui«jit^StLT^fe 0 
7E*»#f (%) 



fiLL 

[ [N ! , n'-K* [2- [ITX GWtf+S'^/W 75/] xfvH — N, 
N- [IfX- (7i-;WfW ] -L-^;U^3f— b (5-) ] jffKU-J— 
h (2-) ] ->'tHny>ft^i: l-m->-l-><W$/-D-^ 
(1 : 2) 
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A) N 2 - [ (7i-WI-+-» i]>l$=.)l] — N, N- [EX- (7x-;l/ 



CHCli (2 5 0ml) r|\ fl|3fcUfctfoTSHB[Lfc (S) -5-**V- 

3- [ (7i^Ftf) **#-;W ^-^tf'/ys^n/V-f/l/* 

D'JF (3 3. 3g, 10 7mmol) ©«M$Lfc}S?KtC, S^>->*/l>7 5 >£jigT 
Lfc (2 1 4mmok 4 2. 2g, 4 1 ml) „ »5nfcfi£»£3iiU »**9 
OmltiftjgU HtfSilLfco iM&$$£MJ± (2kPa) TT»*£*T, ( 
S) -5-**V-4- [3-**V-3- [tTX (7i-;Wf;W 757] 
7"atf;I/| -3-**-9-y;i 7 >'*;l/*>lt7xzi;I/^^;UxX7 1 ;l' (5 0. 6 
g, 107mmol) £f#T, CftfcJUdWfcfr^ft, CCWMMeOH (30 
Oral) fc»IBU SS*lfc»»K:, MeOHfMeONaOlM (1 1 Ommo 
1, 1 1 Oral) ttmTLtco »5ftfcB£«*»EE (2kPa) TT2 0 Onltdftft 
Lfc©l3, 1M HC1 (15 0ml) tEtOAc (3 0 0ml) t<omWLtcM 
^fctllPAfto fflWH* 1 M H C 1 (2 0 Oml) "e?iSfej# U (N a 2 S 

00 , WmmLk (2kPa) „ ffl£« (4 9g) ^77r>^n?h?7 
yj-K&^TmmZt (ISffl:>"J*W2 30~400^'r>^ Merc 
ktt«, fflp D p#^9385 ( 1 kg) „ f£f>ffl : 7 : 3 n -^^y : E t 0 A c ( 
10L))« Stti&mimZtllk (4 0 g, 8 4. 3mmol) „ £ 
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{*1R*7 9% 

TLC : R f 0. 2 5 

HS«:S/U*y^U-h 60 F z* Merckttik igq a n #^5715 
^Sjffl : 6 : 4 n : E t 0 A c 

&ffl:iM NaOHif l%KMnO. 

HPLC : 99. 7% mm%) ^7 h^57^-?S : fj3©XSA) fc|H|i; 
" C-NMR, ' H-NMRStfMSX^^ hMi, <B§jgfc£-gfcLTl/ , >fc 0 



ffft (8 Oml) MGmfr&fffem?ftfcM*tt (3 8. 2g, 8 0 mm 
ol) 0«#¥UfcSM«tti:. fl«+3 3%HBr*i*o< OfciO*. (7 5«U 4 1 
2ramol) » *<D8ato*, »X©a4««t>5S-PSIffLft. 2MN a 0 

H omulc &-dT% 5 nfcg-&ftl©pH* 2 Lfc*^ S&ft*i£*W< H 
zO (5 0 0ml) iC&mLtzo m&ZE t O A c T'ttttiLfc (3 X 2 0 0ml) „ 
2M NaOH*ftP**CfcKJ:-3TzlctBOpH*7tcSIWU B^lfr&EtOAc 
T'fflffiLT (2xi 5 0ml) , KJ5£rttt&^f S3i-©*S*8fc. 
ttffit:J*lS-rSS«fi* 1 M H C 1 TttfflLfc (3X20 0ml) o 7jcffi*^te 
tt, 1 0M NaOH*iP^.Sili:CJ;-3TpH%7. 4fcBMfU 
«EtOAc T'ttffi LT (3X20 Oml) . 

ZlOiMS*^, (Na*SO.) . iSE (2kPa) TtfiMrrSi: 

, gW©75/XX-r;b^l#fWt#e.*X/c (2 3g, 6 7. 6mmol) . lR^8 5 

% 

T LC : R f 0. 6 8 

S^ffl : i^JAf)Vf\y-h 60 F 2 * MerckttH, jSfi#^5715 




(53) 
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miti: 1* NaOHifl %KMnO< 

HP LC : 9 8% t? P7 h 757 -f-ffi : #J 3 OlgA) fclelCo 

" C-NMRRtf H-NMRX^^h;Wi, ttigk^gtLTVfeo 
C) n\ N 2 -fX [2- [H'X [2- (1, l-i/7^Xf*-» -2-* 
*Vxf;H 75/] x^;W — N, N— [t£X (7i-;Mf;W ] -L-7 




2M, pH80y>l»BiijK (6 00ml) CH.CN (500ml) *N- (2 
-^Ptlf;!/) — N— [2- (1, l->7f)Hh^-» -2-^+VXf- 
;W ^'J->>-l, 1 ->7f;Hf/HXf;l/ (4 5. 6g, 1 3 5mmol) (.91 

ucLitw^xmrn msmumm-h^mrzit^m (2 2 g , 6 4. suoi) o 

mmichaz-tio 2 4^lffl»L<SH$LftO-6, =:ffi*#JtU WHtB^MJ± (2 
kPa) TT?*f6S«fto SSfcCH.C 1. (3 0 0ml) fcfcWLfco fc&flfc* 
&*7.k (2 0 0ml) T*«#U KfcS-e: (Na 2 SO,) , riS§£@Lfc„ fflifiSc 
7 5 ^> a 7 o v h 7*5 7 -f -ic J; o T»«f 5 k (SSfi : S' U A 2 
3 0~4 0 0^7->a, MerckttSk AB&I9385 (1, 0 0 0 g)« &ifrffi : 
7:3 n — WiEtOAc (1 0L) ) , BW{t£***#*-.ftfc (4 0. 
7g, 4 6imol) c IK*7 1% 

HPLC : 98. 6% (p»%) ^PYh^-f-a :f3©I@A) fclnli; 
T L C : R f 0. 7 

ffl'tffl: ^U*y;l/7U-h 60 F» Merckftii iSWt5715 
&fl#~:6:4 n-^+^V : E t OAc 
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Ifcffl : 1M NaOHcfil % K M n 0< 

" C-NMR, ' H-NMRltfMSX^^ hMZ, «iSfc£-gcLTVfc 0 
D) n\ n'-ITX [2- [td'X 75/] -N. 

N- 



0. 5M H1SO4 (5 0 0ml, 2 5 0nraiol) £\ H 2 0 (4 0 0ml) MIS 
ailA>6ffc^y?xXr;l- (4 0. 6g, 4 6mmol) <DMB«fcin*fco »6 
ttfcfflfcft*, 6 01Ct?8m *^T?9 0T:T?2l»IBJIffLft. £&g7»ft*l 

1 0M NaOHfciD^SCfcK^oTpHfcl 3. 5£Wfi!iLfco 2 
WPNHUftLfc©-^ 9 8%HtSO.*4P**CtK:J;oTiBMlOpH*6. 0(c 
IWU WB«:»«*2 0 0iilO«RS«Sl?ji*8Lfc. 9 8%HzSO<£An;l 
5CttCJ;-pTpH*2{C||ai!bfc«)^, CH 3 CN (30ml) 
£Jta;i£.„ 7 : 1 H z O/CH , CNT'^ISH Lfc Amberlite®XAD 

N©it*7 : 1 H. O/CH, C N*»5 1 : 1 H* O/C H 3 C NKJtTC fcfc 
±^T^)S»*iaiRLft. H'JjIfyhWftft (1 8. 5g, 2 8. 8mmol 
) o HX^6 2% 
Mjft: 1 1 6T3 

HPLC : 9 9% (ffi«%) jrovHT57-f-tt : 0J3OISA) fcHK. 
" C-NMR, ' H — NMRRtfMSX^^ h;Hi, flfififc^aLTVfco 
[a] 20 (c 4. 0, 0. Ill N a OH) 
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[4° 



E) [ [N , N — E'X [2 — [E'X (*/l/#*$/jt*;W 7 5 7] x^;b] - 
N, N- [fcTX (7i^;WfW ] -L-y/b*5-i--b (5-) ] jffF'J-J- 
-h (2-) ] i>~tFny>ft^i:l-f-^*>-l-^^75y-D-^ 
(l : 2) 

1 1 - (*:WS/) -D-y;l/->h-;U©lM}§fS (8 7ml 

, 8 7nmol) H 2 O (3 5 0ml) SJEIHB!^-3»ft{t^« (16. 4g 

, 25. 5uoi) (ommm^ situwiasTWFLft. 1 

— 7***^-1- G*f-;l/75y0 - D - 401/^ F o . 5 M^oi^ip t £ 

■3Tji^5<DpH*6.5(CjS«fL%*^, GdC 1 . <0 0 . 4 8 2 Mjgjfc (5 2.9m 
1, 2 5. 5mmol) £f*^ < <0 tin* ft. SiBT 1 BUBHiff LftOlS , 

ft (2kPa, ftl*g*2 0 0ml, pH6. 1 7) „ " Ofltefe* Amberlite®XAD 1600 
$VX^l>yffim (1 5 0 0ml) <0*5At**U *7A**T?iSfflL, 
T? 3 : 7 C H 3 C N/H* Oii^W^jSHl Lfto 
iiSffitfc©-b, #6Jltiofc««t Millipore®HA-0. 2 2 M m tilfr5 



iMLfto i-^*->-i-^^;l/73y-D-^;l/->h-;l/cD0. 0 8HiSrS 

t#£ftft(2 7. 5 5 g, 2 3. 2miol) o HX*9 1 % 
Sk£: 1 25t 



(56) #8200 1-5 2 2 3 4 8 

HPLC:99. 7 % (H8t%) ^PVh^77^-ffi 
H^ffl : Lichrospher 100 RP-8 5 /im 
2 5 0 x 4mm*5A, MerckffiCt -x. T?C« 
SJg : 4 0 °C 

3^ 1 g£> 7K7 3 Oml&tfO. 1M EDTA2mli:?g^Lfc7-t:h^hU;l' 
2 7 Omlfcfffl*/^ H 3 P0<Ti8$£pH6k:|flBLfc o 

iffi* : 1 ml min ' 

(UV) : 2 1 Onm 
?£Afi : 1 0 ii 1 
Vy~J)Vm. : lmg ml" 

frfi : Mercktt-HitachiSiSE^E^vyi/XxA (L6200S!>*L6000) , Merck 
a-Hltachl^AS2000^-h-9->-/7, MerckttiyT6300#7A-9--t -y K M 
erck*+. 

jtf£U#>F (0. 00 1M GdCla) :<0. 1% 

Ttmm (%) 





c 


H 










45.44 


6.03 


7.06 


13.22 






45.40 


6.16 


6.94 


13.10 





mm%£;i8.jjmm\ (s) -5-**y-3- [ (7i^wh*-» # 

F 'J - ■> A* I/- h- £t# fc„ 
n\ N*-t£X [2- [tfX 75./] — N, N 



(57) 



#82 0 0 1-52 2 34 8 




[ [n\ n'-H'X [2- [t£X 757] X&M — N 

, N- [J^H'n+S'/W -L-^^5-th (5-) ] *"FU-t-h (2- 
) ] s?t Knyyfk^t l -f f **->- 1 -^^l/75y-D-Wfh-;I/ 

(1 : 2) 




[4-*;U#+->-4- [tfx [2- [ifx 757] x 




[ [N— [4-*;l/#*S'-4- [KX [2- [ex (*/Mfc|rf 7 
57] x*-rt/] 757] - 1 -**V^M -L- hU7h:7r*-h (6- 



#82 0 0 1-52 2 34 8 



) ] jffFU*- h (3-) ] =*hU*Att 




fills 

[ [n\ N°-l£X [2- [tfX 757] x*>W -n" 

- C^i^T^^W -L-US^-h (5-) ] #K'J^-S (2-) ] 
3>fc Kny>ft:a^li: 1 -f^**- 1 -^f;V75/-D-^->h^ (1 



2) 




A) n\ N'-ex [2- [£7, [2- (1, l-i/7f;l/xh*-» -2-* 
*Vx^;l/] 7 5/] x^;H -N - (v ! 7i-;l'7tfW -L-U^^l 




CHCls (7 5ml) *a- (7i-/W ^-tfVTW/^P'J F (3. 4 
6g, 1 5imol) (miS n n p) <>Mm%. CHCh (1 9 Omi) #j2tctfc 
^oTliSL/cN 2 , N 2 -e'X [2- [tfX [2- (1, 
) -2-^vx7 L ;W 7 5 7] X5f-;W -L-'Ji/yi, l -^W;l/x=f-;l/ 



(59) #8200 1-5 2 2 3 4 8 

xXrvb (11. 1 7g, 1 5nunol) <Dj§fgfc, M&W!>Z5~1 0tKi§l#L& 
tf?,?jgTLfco tf^tlfcig^NaHCOstS^^-e^Lfc (3x l 0 On 
1) c *r»ffi*Na« S04±T?K«**, »*B£@f3i:, ft&Kftl (l 8g) if 

: 10 0mm, h = 2 5 0mm 
05£tl :->'JA^l/230~400^7->a > Merckim ffip D n #^9385 ( 1 kg 
)»«I*B:7/3 n-^VEtOAc 

gfiMWfeftft (12. 2g, 1 3mmol) . 
HX^8 7% 

mms. (0. IN HC 1 0.) : 1 0 4. 4% 
T LC : R f 0. 2 1 

: i")*7)l?V-h 60 F* Merckftlk i?Sp a n #*f5715 

£IMB:7/3 n-'NW/EtOAc 
tfttil : 1M NaOH^l %KMnO< 
HPLC:9 9. 7 % (M*%) ^n7h^7>f-a 
: Lichrosorb RP-Select B 5 jim 
2 5 0 x 4mmA^A, «ercktttc«J:^T^« 
S«: 4 5V 

mm ■ *$sm& 

A=7K*0. 0 1M KHzPO.&tfO. 0 1 7M H 3 PO< 
B = CH 3 CN 







%A 


%B 




0 


9 5 


5 




3 0 


2 0 


8 0 




4 5 


2 0 


8 0 


ffi.m : 1 ml mi 








(UV) : 


2 1 Ornik 2 1 


3 Onm 





mxm ■ i o ]i i 



(60) #8200 1-5 2 2 3 4 8 

Vy-fiVm.: lng ml"' 

H-S:Mercka-HitachiSL6200ffi£E^E3j?y^ Mercktt-Hitachi^AS2000^"- 
Hfy^v, llercka«T6300*7A-9— Mercktt-HitachiIiL4000 
UV^t±J#g 

" C-NMR, ' H-NMR, MSRtf I RX^ h/Ki, fl*i§fc-&gCLTV 
TciR^Mfr (%) 







H 






66.50 


8.80 


5.97 


*8HS 


65.99 


B.89 


5.76 



[a]" (c 5.00;CHCl3): 





569 


578 


546 


436 


405 


365 


wr 


-22.30* 


-24.02* 


-27.52* 


-49.68* 


-41.64* 


-86.00* 



B) N Z , N'-ex [2- [tfX (*;l/#*'>^f-;I/) 75/] x*-/l/] -N* 




CF3COOH (15 0il, 1. 95mmol) IW3ll«*»6ffft'«V*XX 
f;KlO. 7g, 11. 4mmol) 0«**N,*H*TP*? 1 8«flBB«fliLft. 
3;3g£-£fc©l3 (4 0°C, 2kPa) „ $S£CH 2 C l 2 {Cjgfl?L (3xi 0 0ml 
) , *0-OJfjS«*SI«S4±ft (4 0t, 2kPa) „ ffife/£$P£9/l H 3 0/ 
CH.CNfi&fc'njWWU AmberliteODXAD 16 00 #!J^fuyl 



(61) #8200 1-5 2 2 3 4 8 

HgO*7Afc:««Lft. *7A*H.O (1. 5L) TfSftUU *^-P4/l H 
.O/CH.CN-pSffflLT, *J«!»*Sft„ 1 2 OilfcWSLfcOS, ff& 
ilfcigMSr Millipore®HA 0. 4 5in fcSLT^iBU St*3tffc. 

HXSttSS:-? (5. 83g> 8. 9mmol) CO«l:5a#ie*li»)igLft. lR*7 
8% 

MA : 1 2 4 <C 

I?7^ (0. IN NaOH) : 1 0 1. 1% 
HMg (0. IN HC 1 00 : 9 7. 4% 
fflltS. (0. IN CdCh) : 9 6. 7% 
T LC : R f 0. 3 6 

: S/y*y;I/7U-h 60 F* MerckifcB, flj n n q#*f5715 
: 4/4/2 CHC 1 ,/C H 3 OH/2 5 %N H, 0Hzk»« 
: 1M NaOHifl %KMnO< 
HPLC : 9 9. 9% (ffitt%) mH^57-f-tt:lEIiA) fcBIC. 
K. F. : 1. 0 8% 
" C-NMR, 'h-NMR, MSfttf I RX"<*h/H4, fcjtfc^RLT^ 

7t*##f (%) 





c 


H 


N 






58.34 


6.43 


8.51 






57.92 


6.45 


8.66 





[a] (c 2. 5 1, 0. 1M NaOH) 



X (run) 


589 


578 


546 


436 


405 


365 


[«]f 


-5.97' 


-8.32* 


-10.27- 


-17.91' 


-21.26' 


-25.12' 



C) [ [n\ n'-EX [2- [tTX 75/] x^;b] - 



n" — (^7i-;P7-bf;W -L-'J^-h (5-) ] iJVVi—b (2- 
) ] i/'t Kof Vft^i; 1 -ft+->- 1 ->i^73/-D-Wi/h-^ 
(1 : 2) 

l-x**^-l-^^;L'75y-D-^;U>'h-;l/©lM7j<?§fg(l 7. 3ml 
, 17. 3mol)*, H.0(1 5 0il)«t>, KJEil»fr6»ftaBiy55fyF(3. 
9 5g, 6mol)Olli¥Lft«ai«fc:WTbT, WSWifc, 1 — r** 
1 -^^75/-D-^Uv'h-;KD 1 M7j<^?«©^Dt<fcoT^t)Cip 
H£6. 5£8£#Lfc#S, GdClsdO. 4Mr§$(14. 5il, 5. 8mmol 
) 

S-^o< !3tJDx.fc t ,S«-ei^Mlt#Lt©*>,^4rMillipore®HAO. 4 5m 
!£«LT6iSU Amberlite®XAD 16-00 # y * ^ W >SJJ|g (3 0 0ml) OT#5 

AfctS*Lfc„ *7i»*7kT»fflU *^1*9/ 1 H 2 0/C H 3 C Ng£*r? 

»fflbfto IK**d*-rSH»*^tHi:, 1 5 0mlfcriSSLfc©*S, ti^tl 



fcjgi«£Millipore®HA 0. 4 5 n, LT 6il Lfe„ Jg*<HS3M£B-t5 t , 
*Wka*Hfl#6ftfc (6. 2g, 5. 2mmol) . MX* 8 6 % 
MM : \27°C am) 

II'J^F (0. 00 1H GdCh) :<0. 1% 
HPLC : 99. 9% (11%) ^D?hf77^-a 
@5£tH : Lichrospher 100 RP-8 5 /in 

2 5 0 x 4 mm* 5 A, Hercktttc i-aT** 
?SJS : 4 0 °C 

5>1 gS\ 7j<7 2 OmlStfO. 1M E D T A 2ml t?g^Lf=7-b h U ;l/ 

2 8 Omltcirax.frc Ha P0 4 T*jg^pH6{Ciliebfco 

iftfi : 1ml min' 

mm (UV) : 2 1 Onm 

ffiAS : 1 0 n 1 

•y-y^ailS : lmg ml"' 



(63) #8200 1-5 2 2 3 4 

f+g§:Merck?i-Hitachim6200ffl±£jSE#>7\ Merck*±-HitachigAS2000*- 
Merckt±^T6300*7 J L-9-- ; EX^>y Mercka-Hitachi^L4000 

uvtttugg 

K. F. : 2. 2 8% 

Ttmfttf (%) 



ra«a^fiE*ffi*fflt\ fiW2tLfctfoTa«LteN , N -ex [2- [e 
X [2- (1, l-^f;Hh+i/) -2-^Vxf;l/] 75/] x^;b] 
- L -'J l , i ->*^f-;i/x^uxxx;USt?*ffS-rSTUig© h y 7i-;l/ 
ffH [C. A. S. 5 9 5-9 1 -5] ft»6WW4^ffiTBIHLfc- (^7i 



n\ N*-ex [2- [ex (*;l/*t*'>^^;I/) 7 = 7] x^;I/] — N 6 — 
(KU7ix;l/7-tr^;l/) -L-Vi/> 




[ [N*, N 2 -E'X [2- [ex (*/U#*S/*f->l/) 7 = /] x^;!,] -N 
6 - (h'J7i-;l/7tf;l/) -L-U5/-J— h (5-) ] *fFU*-h (2- 



(64) #8200 1-5 2 2 3 4 8 

(1 : 2) 




fill 9 

[ [n\ [2- [tfX MA,$*i'**M 75 7] x^;V] — 

- (5?5'*ci'\*5/^7-fe*->W -L-'Ji^-h (5-) ] 5ffKU±- h (2 
-) ] s;t Knyyffc^fc l -r**i/- l -^;b7$/-D-7;l^b- 
;]/ (l : 2) 



A) N , N -ex [2- [IfX [2- (1. l->7f;Hh+-» -2-t 
*Vxf;W 7 5/] X^;I/] -N 6 - &i/9w^(-*sfrTMWi -L-U 
l -S?*f-/l/Xf-;I/x;*T7l/ 



SOCI2 (3. 2«1, 4 5mmol) O^n'N+v';]/) v'^n'N+v'rt/ 

(miifeS) (3. 3 6g, 1 5mmol) ©?t?«^4 O^TM O^Aa^L, =t 



Oft, ig*Sr6 0°C£±tf, 2 0»ft, fi^»*a»[«jBl?3 0#|I!Bn»Lfto 
flIjK**?!** (4 0°C, 2kPa) , Jg£*CH<C l.lC&jffL (5 x4ml) , 
*©^2«MWf«»S*ft. «*SSii*CH,C 1. (5 0ml) fc»»U CHC 
1. (1 5 0ml) WJ2fCbfc^oTPSLfcN 2 , n'-^X [2- [EX [ 
2- (1, l-^^l/Ih+i') 75/] X?7l/] -L 

-Viyyi, 1 ->7f)l/XfAiXf/l/ (1 1 g, 1 4. 7mmol) ©^fc, 

**SMre»JH,fe (3X1 0 0ml) o fiiffi^N ai SO<±T«^ «SS 
£@f£i:, fflltffe (2 0g) lM77T>^D7F^7^ 

: 6 0mm, h = 3 5 0mm 

: f U * W 2 3 0 ~ 4 0 0 * y fa , Merckttiy, i8jp D B f£*f 9385 ( 0 . 

5 kg) 

&lWI:7/3 n-'NWVEtOAc 

I»4*(fcW»6nfc (11. 3g, 11. 9nol) . HX*7 9% 
$?H/£ (0. IN HCIO,) : 9 5% 
T LC : R f 0. 3 9 

H£«: fUayrt/^U-h 60 F** MercMm i$q a D #^5715 
S*B:8/2 n-'NWVEtOAc 
t&ffl : 1M NaOH^l %KMnO. 

" C-NMR, 'h-NMRM/MSX^WW*, #Kfifc£SLT^fc. 
S» (8 01C) : 3. 8 1% 
TORiMff (%) 





c 


H 






65.65 


9.96 


5.89 


mm* 


65.73 


10.09 


' 5. 18 



B) n\ N 2 -tTX [2- [EX Ob;!/***;**-;!/) 75/] Xf-;U] -N* 



(66) 



#82 0 0 1-52 2 34 8 




CF3COOH (1 lOmU 1. 4 4mmol) WIBil«fr5ff fc'^xx 

T>i og, 9. 4uoo mm*N 2 nm$xT-v4o®mmwLrc a mm*t 

fc©*> (40t< 2kPa) , «a*CHiC l.fcjSWL (5X 1 0 0ml) , Z<D 

■ozmm&Ms&nrz (4ot, 2kp a ) „ ffi^ia»*9/i h,o/ 

CH.CNift-g-fclfcSIKU AnberHte®XAD 16-00 # y * U< i'SMB 

(3 0 0ml) ©*7AfcS«Lfc 0 *9A*S-TH»0 (1. 5L) T*»fflU * 
^74/1 H.O/CH.CN (1. 5L) T*8HiLT\ 3 0 0m 

1 

|E*BLfc»t>, »b;h/fc»iS«r MilliporeeHA 0. 4 5 m til bT*>® U 

1 0 0ilO«ISS«STiMiLft. 2 0°CT1B#P^(73(D^, ttl8**5iiU ft 
I^«fc (4 0°C, 2pKa, Pe03) , B«£lS»jW9e.ftfc (3. 0 5g, 
4. 5mmol) 0 l&^4 8% 

akj^C : 145t 

mmM (0. IN NaOH) : 9 5% 
miM (0. 00 IN GdCh) : 96. 3% 
HPLC:9 9. 2% (ffi*%) ^n?h^77^-S. 
H^ffl : Lichrosorb RP-Select B 5 (?) m 

2 5 0 x 4mm*5A, Mercklitc i o T?BK 
Sfi : 4 5 °C 

fttMl : £>8Br§tti 

A=7j<*0. 0 1 7M H 3 PO« 

B = CH 3 CN 



(67) #8200 1-5 2 2 3 4 8 















5 


9 5 


5 


3 0 


2 0 


8 0 


4 5 


2 0 


8 0 



tfUm : 1 ml min 
mm (UV) : 2 1 Onm 
&AM : 1 0 n 1 
tfX/A**: lmg ml" 

t1-#g:Mercka-HitachiiiftJ±£lBH^>y>'X7 i A(L6200RO : L6000), Mercktt- 
HitachlfiAS2000^--h-9->-/7, Merck*iltf6300*5A-9--^X2 -y K Merck 
tt-HltachlKL4500#V*- K7 L-f &ti}#§ 
K. F. : 2. 0 9% 
" C-NMR, 1 H-NMR, M S SO* I R X^? h/Hi, KIJSt^abTV^ 

ft. 

7E*»#f (%) 







C 


H 


N 


F 










57.30 


8.11 


8.35 










mm 


57.58 


8.20 


8.35 




0.1 






[a] " 


c2. 5, 


0 


1M N a OH) 














X (nm) 


589 


576 


546 


436 


405 


365 




-9. BO* 


-11.48' 


-13.44* 


-20.72* 


-24.12* 


-29.80* 



C) [ [n\ N 2 -trx [2- [ex 73/] x^;l/] - 

N — (S?S/*n*-\*S/;l/7-bf-;P) -L-'JS'-J— h (5-) ] jffKU-J— h 
(2-) ] ^tKayyft^tli:l-f f **^-l-^^;I/73/-D-^;l/-> 
(1:2) 



l-7 s **i'-l-*?-frT5/-D—>?)Hsh-fr<Dl)bk®m. (9. 5ml 
, 9. 5mmol) *, H.O (5 Oil) «fc IWEHBfr&WaWUtfl'H (2. 
23g, 3. 3mmol) oaffLftWHSKSTFLT, WSaJSMtSlift. 1 -f* 
l -^f-;l/73>'-D-^I/->h-;l/Oiii*»«o*linfc«J:-3Tig^ 
!»<0pH£5. 5i«L%tfP.> GdCl 3 CD0. 1M?§^(3 2. 5mk 3. 2 
5mmol) 

**o< Ui:aDA.fc„^iB-ei^M*#Lfc©*,.»«*rHillipore(l)HAO. 4 5m 
KlilLT^iiU Amberlite®XAD 16-00 #Mfwy»l (2 0 0ml) CQ#9 
A(Cg«Lfco #7A£7k (3 0 0ml) TffcfflU &<^T*3/1 HzO/CHs 

fc<Z>t>, fce>*lfc*ofcig&*: Millipore®HA 0. 4 5m liii LX 5ii Lfc 0 
2 Oil 0. 1MHC1 (0. 6ml) -ppH*8. 5~7iCtf 
ELfco ff6ftfc«f«*3S«ftH-r*i:, JHUbfttttfft&ftfe (3. 6g, 3 
rnnol) o 12*9 1 % 
MA : 1 5 2 "C WWW) 

MHJjJyF (0. 0 0 IB GdCl 3 ) :<0. 1% 
HPLC : 99. 5 % (E«%) ^avh^57f-j£ 
H^tH : Lichrospher 100 RP-8 5itn 

2 5 0 x 4mmAvi, Hercktt£ «fc o 
4 0°C 

&flffi : tWfcil£Lfc»»ffl«fflvV&7^y*5^-y*»ai : n-**^;I>7 
5>1 g£, 7k6 0 0mlfcil^Lfe7-bh-hiJ;V4 0 0allcira^fc o 
H 2 P O. T??g?«£pH6 HHffLfc. 
HES : 1 ml min ' 

(UV) : 2 1 Onm 
&AS : 1 0 /x 1 
WfyVWtL'. lug ml" 

H-8g:Mercktt-HltachiS!^E^lS!^>7>'X7 1 ix (L6200SCFL6000) , Merckft 



(69) #8200 1-5 2 2 3 4 

-HitachiiaAS2000^-h+J->7 P 7, Merck?±^T6300*7 AD'-tX* >y K Mer 
cka-Hitachita4500^*- F7 WfcWS 
K. F. : 2. 4 6% 

7E*##f (%) 



@LLQ 

[ [n\ N Z -tTX [2- [KX 75/] x^;b] -L- 

H;7h7r:J— b (5-) ] tfFDt- h (2-) ] VtYuWtfmtl 
-fttis-X- 0*f-/l/75>0 -D-y^h-ZU (1 : 2) 




Me OH^HC 1 © 1 . 2Mjgffi (4 4 Oil, 0. 5 2 8mol) Me OH ( 
70ml) *L-hU^h-7T> (rfcfl£q D q) (30. 6g, 1 5 Ommol) OMMWi 

3 5<C, 1. 3kPa) , W&Mm&tU CMMeOH (10ml) *K*DPL 



fco Et.O (3 0 0ml) ZmmiOmz., g^ft*l«flB»L<«B¥Lft. ?g£ 
»45«L, H«#*E t.O (7 0ml) -pft&Lfco ^te-arftjSf«* 1 0 0ml 
OSaSTitHL (3 5*C, 1. 3kPa) , Z&Lfc a HJg»*^t»-&, 
-SSfc (4 Ot:, Pi Os> 1. 3kPa) , m3il$tom&®ftt LT?#Sftfc 

(3 8. 5g, 14 9. 5mnol) „ 
■A : 2 1 1 *C ($m 
SlriSS (0. 1H AgNCh) : 10 2% 

HPLC:99. 7% (jfift%) ^avh^7-r-ffi : W40XSA) fcHU 
TLC : Rf 0. 38 

0t|:->'JAWb-h 60 F» Mercktt^, j§jp n pS^5715 
IMH6 : 9 : 1 CH 2 C 1> : Me OH 
&til : 1M NaOHifl % K M n 0< 
" C — NMR, 'h-NMR, MS&tfl RX^h/Mi, $igfc£&LT^ 

ft. 



[a] (c 2. 2, C Hs OH) 





589 


578 


54 6 


436 


405 


I«C 


+ 17.9* 


+ 18.91" 


+ 22.01' 


+ 45.03' 


+ 59.27' 



B) N, N-tfX [2- [IfX [2- (1, l-^f/Hh+i') -2-** 



(71) 



#82 0 0 1-52 2 34 8 




CHzC 1* (15 Oral) *L-hU^h77>^^;L'XXx;l'^tg (1 2. 
9 g, 5 Ommol) nWmm. 7KffiOpH7b^S14t^5 tT'N a H C Chtfrft^ 
»«T7iJfc»Lft. 7>ilftO^, (Na.SO.) . 

(35t, 1. 3kPa) , tttttttf#e.*U cn*CH 3 CN (5 0 0ml) til}g«¥ 
L/io WlfcLfctfoTHHLfeN- (2-7ntxf;W — N— [2- 

(i, i-^wihtj/) -2-*+yif;i/] yus/yi. i-s>**-rt/ 

xf;HXf;V (1 7. 6g, 5 Ommol) RXfZl. pH7©U>Utt»» (5 0 
Oral) *in*fco Zil^*3l$ML<M#Lfc©tS, N— (2-/ntif;P 
) -N- [2- (i, l-^f/Hh+f) -2-«vif;i'] Wi/y\ 

, l->7f;l/Xf;HXf;l/ (16. 7g, 4 7mmol) fciD*., il£f&* 1 6 
WfNHiftLfco N- (2-7nW;W — N— [2- (1, 1-v^/Vxh 
-2-«Vxf;|/] i ->7f ;l/xf ;l/xxf;l/ (3. 5 

g, 1 Ommol) *«SKin*., 3*m«»LteO%, S 

£*&7s-efc 0 *b*»«s*, Gmmiffiffimzitii ost, 1. 3kPa 

) o SeS^E tiO (5 0 Oral) 4)|cHi««, 75* > (2X1 0 0ml) Rtf 
H,0 (5 0ml) -pifc&Lfco #«W*IBIiS* (Na.SO.) , ^fg£#3fc 
s (3 9. 8g) tff#£ft, cn*75-y->if aTh^57-T-t<fco 

Q£i : f ';*W2 3 0-4 0 fa, Mercktt*!, A p°pS^9385 ( 1 kg 
)»»«:7:3 n-^t>:EtOAc (10L))„ 

iW^jWWWBIXfc (6. 2 2g, 3 4. 4mmol) . lR*6 9% 
tt& : 7 1 °C 



(72) #8200 1-5 2 2 3 4 8 

&m%. (0. 1M HC 1 00 : 9 7. 4% 
TLC : R f 0. 4 4 

HS«:S/U*y^U-h 60 F z* Merckttik igq a n #^5715 
®Wm : 6 : 4 n : E t 0 A c 

: 1M NaOH^l%KMnO< 
HPLC : 99. 3% mm%) i>ai h^7-f-ffi : M4©Ii?A) tmt 



C — NMR, H-NMR, M S Rtf I R X^ WSSfc^gfLTV 
[a] M (c 2. 2, CHCIO 





589 




546 


436 


405 


[4° 


-17.96* 


-18.50* 


-21.12* 


-38.35* 


-47.78* 



C) N, N-tfX [2- [ex (*;I/**S/^^-;W 75/] x^;V] -L-h 




HzSO.OO. 5mW. (1 6 2mU 8 lnmol) 1 5»*HtT, H* 0 ( 1 
6 0ml) tf, MiBIl§^<M#fc^>*xX-r/l' (2 4g, 3 1. 5mmol) <DfflS 



(73) #8200 1-5 2 2 3 4 8 

U 6M NaOH^inxSCtfCcfcoTpH^l 3. 5lcmW)Vfco 

0X.-U-1 6mmmwLrz 0 2m hc i^mx^ctic^-oxprni. sic 

ML, Amber lite®XAD 1600 # 'J * 9- ^ V»Jjg ( 1 L) 5 -MClg* 

Lfc. 9 : 1 H 2 0/CH 3 CNT(§a^5fc, MM V iJ> VhmZftfz (1 3 
. 3 g, 2 5. 4mmol) „ l|X*8 0% 
Ms!?, : 1 4 2 <C (KM) 

(0. 1M N a OH) : 1 03. 2% 
I?7ffi£ (0. 1M HC 1 0.) : 1 0 2. 9% 
mmfe (0. 1M ZnSO<) : 1 03% 
fflltS. (0. 0 0 111 GdC 1 3 ) : 1 03% 

HPLC:9 8. 8%(E«%) >J a~? f^57-f-ffi : 0J4OXSA) fc|B|tf 
T LC : R f 0. 0 8 

HSffi : ^U^W^b-h 60 F*, MerckttSk BAft*5715 
#fjffi : 6 : 3 : 1 CHC 1 3 : MeOH : 2 5 %NH< 0H?J<^fg 

: 1M NaOHipl %KMnO« 
K. F. : 4. 16% 

" C-NMR, ' H-NMR, MSRtf I RX^ hMZ. fitigfc£g*LT^ 
tz a 

La] 20 (c 2. 6, 0. 0 2N N a OH) 





599 


578 


54 S 


436 


[4° 


-13.34* 


-14.07* 


-16.18* 


-26.92* 



(74) #8200 1-5 2 2 3 4 8 

d) [ [n. N-trx [2- [trx VikX^st^V) 75/] x^;P] -l 

-HJ7>7r-?— h- (5-) ] jffKD*- h (2-) ] Koy>ft^t 
£1-7***^-1- Wf^75/) -D-^;V->h-;U (1 : 2) 

H 2 0(9 7 0ml)*, MGMH^eff^ni'JstfVPO. 4g, 17. 5mo1 
X GchCb (3. 1 7g, 8. 7 7nmol) Rtf 1 . 0 1M 1 — 7***5"- 1 - 
0<?7l/73/) -D-y^b— ;V (3 1. 6 2mK 3 2mmol) 5 
0°C 

fl 6«fMflti*Lfc. ££&l£Millipore® (HAWP 0. 4 5m) (CilLT^iflU 
Araberlite®XAD-1600 ( 1 L) ©# 5 Atjg* Lfc„ 95:5 

H 2 0 : CH.CN-p»ffl-fS£fcK<fcoT£fiE«*1ifc. KIMS* 1 L£WI8L 
, 1M i— r**t/-\- 0*^1/75/) -D-y;l/'>h-;I/jgJffi-ppH*7 
fcHWLfc©^ sPg&S^t (1. 3kPa, 4 0"C, P,0s) N Smtftflf 
*<#enfc (18. 1 g, 1 7mmol) „ W97% 
N£: 148t 

Sfflty^fVF (0. 00 II GdCl 3 ) :<0. 1% 
HPLC:9 8. 6% (9flt%) fo^h^^-f-S 
H5£tl : Lichrospher 100 RP-8 5 ftm 
2 5 0 x 4mmA5iA, HerckttfCtoTSW 
: 40t 

5>1 g*, 7K7 3 0mlfcS^Lte7-feh-h'J;l/2 7 OilfcfclAft. 
Hs P 0, T?^f«^pH6 (C^fELfto 

mm: l ml min ' 
itB (UV) : 2 1 Onm 
ftXS: 5 Ml 
U-y^l/jSfi: lug ml" 

ft-gg : Mercktt-HltachlS^ffi£)E^>-/^X7 i i. (L6200RtfL6000) „ Merck 
tt-HltachlSiAS2000*-h-9->'7 , 7, MerckaST6300*7A-9"-€-X^ >y K M 



(75) 

ercktt-HitachiSL4500^-r*- FTWttfflS, Kerck?± 
K. F. : 3. 6 6% 

Ttmwfx (%) 



#82 0 0 1-52 2 34 8 



(76) #8200 1-5 2 2 3 4 8 

HIttiH] ¥Jtl l*p9fl 1 B (1 9 9 9. 9. 1) 

1. 7-b5f*Rtfitt^WtJStt*W7SrO«0-)ftS (I) : 



IP" 



- COOH 
. COOH 



R' tt, ttftLTH, MPy>T£') : 

R' itt, H, OH, NCR" )i, COOR", -C0N(R") 2 , -SOsH, 

-SO2NHR", c.-C.7;V*;k c, -c 6 7;i/n+>-T?feD ; 
mtt, l~6©SSl?fc») : 

R" tt» 5fcxLT, H, X(iC,-C s iS^gL<tt^(K*«©7;l/+;L' (1~ 
5«O-0HH-Wi^fcJ:!)Wl*ftT^*) 



(77) #8200 1-5 2 2 3 4 8 




tCH2)m 
I 



R' 1 1±, OH, NCR" ) 2 , COOR", -CON(R" ) 2 , -SOsH, -S 

Oz NH R" , c.-C.7;Mvk C. -C.7;lci*->-e&!5 ; 

mtt, 1 ~ 6 OS&T'fc 0 \ 

R" tt, ttSLTH, XttCi-CtM^L<tt»««KorA«* l >U (1~5 
ffl©-OHa-T?lf£K,J;»)WftSftTV>S) TftS] , 
c) 

r 

CCH 2 > n 
I 

N CCH 2 l n R 4 

CCH 2 >m 
I 

mtt, i~4cosaST?aB5 ; 



(78) 

ntt, tUSLT 0-2 ©»«-??**) ; 



#82 0 0 1-52 2 34 8 



, 0, S m^T-mSlC <fc 9 *Sr2 tlTfc 9 , logL<tt*«UU:©-OH, - 
COOH, -NHi, -NCR" )*, -CON(R" )*, — S 0 3 H 7lpt: D g 

d) 




CCH 2 >m 



±©N, 0, S T'^-g-t J; 15 t*>»r£ftTVS) T*£t> ; 
mtt, 1 ~ 6 T*2& !3 ; 
nfi, 2X«3T?a5»3 = 
ptt, OXttlT?**) ; 
fcfcU p + n = 3T*S5] 

2. Rt\ KT: 



(79) 
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3. IS^#^2 0~3 1 , 3 9, 4 2-4 4, 4 9, RXJ5 7-8 3<D^M^t 

*y*A, "ry*5">A, *>1<5">A, eb<tt*©S£*n?fcSj|R»» 
ISkO^oaoJBO, 1 Xtt 2 KE««>{t^*o 

4. MtSoTl^rgKliHffiO^^y^ Fe <2,) , Fe" , C 
u" 0 , Cr°" , Gd' 3 " , Eu"° , Dy°° , La" , Yb" , RZf 
Mn" fr63W?*n«, «#Jtl~3fcB*©fcaft. 



5. n, N-trx [2- [ex (*n/**s/>if-;w r = y] x*>w -o- ( 



(80) #8200 1-5 2 2 3 4 8 

4-tFo+->7i-;l/) -3, ; 

N, N-ex [2- [ex 737] XtVW -0- (4 
-tKo+^i-W -L-fni/y; 

N, N-ex [2- [ex 7 3/] x^;]/] -0- (3 

,5-/ i 3-K-4-tKn+>'7x^l/) -3, 5 - 5^3- F- L -=f-UVV 

N, N-H'X [2- [ex Gb/MMrS";^/!/) 737] X^/W -0- (3 
-3-K-4-kKn^>7i-;W -3, 
n\ N 2 -ex [2- [fx (*;l/#*i//f-;b) 73/] x-T-rt/] -N, n 

- [ex (7i-;WW)]-l-W;>; 

n\ N'-tfX [2- [ex (ilA,X*i/*W) 73/] Xt^W — N, N 

- [i/i/tu^i/ji] -l-^;1/#3>; 

N 2 , N 2 -ex [2- [fx (j^l/tf+v'/^K) 73/] x^;W — N** — 
(>?7xx;U7-fe^;l') -L-Ui/>; 

N 2 , N 2 -ex [2- [ex (A;l/^+^/^;V) 73/] xf-;l/] -n'- 
(FU7x^;b7-b^-;l/) —L — Vi/> 

n 2 , N 2 -ex [2- [ex (a/m^s^/io 73/] x^w -n 6 - 

(->'>'^D-N+i/;l/7-tr^;b) -L-V~»; 
6. JiTFOg*: 

1 -7***5/- 1- (/^;b73/) -D-?>W>b-A>tlW&L1tN. N 
-ex [2- [ex (*fr**i/*f-M 73/] xt^W -o- (4-eFn 
+->7i-W -3, 5-^3-H-L-fD-» (1 : 2) OtfF'J=9/>« 

ft; 

l-f^^-l- (/t^73/) -D-^;U5/F-;Ufcig}BfiEbftN, N 
-ex [2- [ex (#;l/#* 5/^7^1/) 73/] X.W] -0- (4-tFP 
+f7i-;l/) -L-fP->y (1 : 2) oifpy^ASSft; 

1 -7***5"- 1- (^f-;l/73/) -D-^;l/5/h-;l/tffi»^LfcN, N 
-ex [2- [ex (*;u#*5/y^;P) 73/] x^;W -o- (3, 5-5? 



(81) #8200 1-5 2 2 3 4 8 

3-K-4-t.Ko^->7i-;U) -3, 5— ^H-F-L-f-ov-y (1 : 2 
) CD 

#FU->7Aigtt; 

N, N-tTX [2- [(fx <Ji *7>V) 757xf;H -0- (3- 
H-F-4-kFn+->7i-/W -3, 5-^3-K-L-^0'>V©3ffKU 
x$A»{* ; 

1—7***^-1- (^f;l/75/) -D-y;bi/h-;Ui:^JfMbfcN 2 , 
N 2 -ex [2- [ex (it}>i$*i'*?M 75/] x*#] -n, n- [e 

X (7i-;M?W ] (1 : 2) OfK'J^ft; 

N 2 -ex [2- [ex (*;i/aK*s/*^;w 75/] x^/w -n, n- [s> 

5/*n'vlP5//l/] -L-^;l<*5> (1 : 2) ©#F'J x>>A«g#: ; 

1-7***^-1- (*^;l>75/) -D-y;l/->F-;Utffi^LfcN 2 , 
N 2 -ex [2- [ex (*;l/#*5/jt?-;I/) 75/] x^;l/] -N 6 - (J?7i 
xA-7-fef-AO -L-Vi/> (1 : 2) cD# FU-'i'Aggft ; 

I— r**5/-i- (*^75/) -D-y;l/^F-;I/t^fi£LftN 2 , 
N 2 -ex [2- [ex (*;i/**'>^^;W 75/] x*w] -n 6 - (HJ7 
xx;l/7-fe?-;W -L-yj/y (1 : 2) F'J x?A88tt ; 

I I- (/7^75/) -D-^->h-/l/fcigJlMLfcN\ 

N 2 -ex [2- [ex c*;^*^/^) 75/] x^/i/] -n 6 - (i^>? 
o'\*5';l/7-bf-;W -L-y-» (1 : 2) FVx^Atgf* ; 

7. Seronorm™ HuaanT?f|#|IBSnfce FifiiiSJtcfettS, 0~lmM)Z§®, 2 0 
MHz, 3 9nCfc*5tt5«fttt (r., r.) t>\ 15 s" il" £t>B;W>\ XttPI 

— c«s c t *Et«p«fc t*, i ~ 6 trasofts*. 

8 . M$£ 1 ~ 6 U- h < £ fe 1 XS^a^WtfRaf 
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C 0 7 C 233/51 
237/04 
237/06 



i-n-Y (##) 



C 0 7 C 233/51 



237/04 
237/06 



Z 



C 0 7 D 209/20 
// C 0 7 F 5/00 
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